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25 decorat ion i 
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in time for 
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DRIVE 1000 MILES PER 
CALLONT THEY DID ITI 



STEP-BY-S 

Add a motor 
to your bicycle 
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MMVE IN SNOWI 



ARINC 









Symbol of 4 
the quality gift. 




a in- package *r 



Give the holiday gift everybody 
wants— Seagram’s 7 Crown. Only 
Seagram's 7 has the unmatched quality 
that makes everyone's favorite drinks 
taste better. No wonder it’s America’s 
most given gift. m 

Seagram's 7 Crown 

Where quality drinks begin. 
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to a public service band 



After you've rocked up a heavy-sounding 
storm on the RF-llOS's &W double-ranges 
check out weather police and tire tat is on Its 
VHF-High Public Service Band* 



Now you can hear your favorite TV shows even 
when you can’t watch them , The RF-11G4 has all 
your favorite VHF TV channels (2-13). And alt your 
favorite radio shows on AM and FM. Plus AFC, slide 
rule tuning and a4" speaker. 
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Listen to acrosadhe-ocean sounds and 
across-the-street sounds with I he RF-2200. Six 
short wave bands and AM and FM Plus fast/slow 
selector for ace urate tuning. And features you'd 

find in higher-priced radios. 






Now listen to real fife radio on the PF-1Q9U. Hear the 
drama of police, fire, truckers and shlp-tp-shore 
calls* Continuous weather* and, of course, AM and 
FM All at a price that's nice to hear; too. 



From a 



Introducing the newTech Series from Panasonic. 
There’s more to our radios than AM/FM. 



A lot more. Like CB, TV, short wave or PSB. in all, 8 
different Tech Series radios. And all combine rugged 
good looks with sound so good, it's hard to believe 
if comes from a portable. And so many extras Jtke 
Panasonic batteries and earphone, you'll wonder 
how we managed to squeeze in the AM and the FM 

■ F\l ii'ic 4 BTy L t l! 1 Uiidi’ a L l t, v J ■ t by drr,a ChE-Lk W-I[h lOCal aullWHtlBi 
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Panasonic 

just slightly ahead of our tima 
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a daring feel by the 
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Howto go in snow! 
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Decorations for your 
Christmas tree 
from around the world 



With PM"& instructions, you can 
make tree trimmings popular 
in live different countries- 
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most mites per gallon. 
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How to motorize your bicycle 



Turn il into a 'moped' 

By adding a friction-drive 
helper motor. 
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POPULAR MECHANICS 



Major low tar brands tested! 




taste test ( 
proves Real is 
best tasting 

low tar 




Hie natural cigarette. Nothing artificial added. 



The N*tur*I Cipttttt. 

AIL major brands enhance their flavor 
artificially. Only Real gives you all 
natural taste because Real uses only the 
finest tobacco blend to which nothing 
artificial has been added. Nothing. 

You get great satisfying taste. And 
all of It is natural. All of it. 

Now enjoy the cigarette that say* it 
taste* best— and proves it. Low tar Real* 
the natural cigarette. Only 9 mg. tar. 



'The National Tent. 

Regular king-size fitter smokers— both 
full- flavor and low tar smokers— tested 
Real Filter and major non-menthol low tar 
brand*. Each person smoked one low tar 
brand on an unidentified basis and rated it. 
Real Filter was rated higher overall than 
every low tar brand tested. It was rated 
higher on taste , satisfaction* natural taste 
and rich flavor- Yet Real has only 9 mg. tar. 



Warning •. The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



TJi 4L * On# 




3 mg "iar“ O B mg. mcoiine av. per cigarette by FTC method 
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The complete Jdt in- 
eludes a heavy duty 
carrying case, a spare 
cutting chain, combin- 
ation wrench* an 
owner's manual* a can 
of StihTa special en- 
gine oil, chain file and 
handle , bnucking wadge 
and our new booklet 
all about firewood- 



Stihl chain saws last longer and hold 
up better than any other chain saws 
made, and that in itself is a bargain! 
But right now, your participating Stihl 
dealer is dealing out over $34 worth of 
free extras to anyone who buys one of 
our lightweight saws. 

So in addition to getting a great 
Stihl, you r ll also out yourself a $34 
deal And besides, any saw that lasts 
longer and holds up better is more 
than a deal . It's a Stihl. 



STIHL 

The world's largest selling chain saw. 



“Stindvri wich iE Stihl rh^Fl 



ISCXSuhSImawiKirJNwt "p»aiH*r«JTtad*fiHjli lTh&t**uK»el “kumTI 



6" SCREW- CUTTING 

I ATU C WA S £49* 

™«245 

(plus $30 handling 

J and shipping;. 




Th ( ATLAS 6 laltie deei II ill - torn in j. bflrinj. IhiMdinfl. m illan-g 
with metal, w-doG and plaslit B sp ndlf speeds G* swing uvi*i bet! 
S’ sfrmg over saddle *atgs iD'.-i’ieiweeti ce-merr. Timken i.iperud 
tolkrr bearings Lalhe is 11“ Ugh 17 ! i " wide. 34" SMg MiKifitiog 
dimensions 4 V Wf>Kle. Inri Includes reversible Mwer lon- 
gitudmaJ reed GritiLalec tompound rest TwM posl. ring and rocker 
Chin gE sears- Thread ngdiii M-bell Motor pel H:ys. W Lard Twra 60 • 
Ulhe ceniers 

_ Mail (o': "ATLAS" PflESS COMPAMY Dppt. G 

?Q|QN Pilcha i. Kala.TiaiOt). Ml ^9<K)7 

Please se nd mo Hit- Atlas 5 ' Strew CutlMQ Ulhe Enclosed 
li my cheek o= iTC-ne b ' order tor $275 1 , including shipping and 
handlmji l or charge nny order in 
Ba.ekAmflricard Mailer Charge ■ 

AccE w Ejtp Oat? . 

InrJicale 4 numbers aDOut yOur name here 

Name . . 



Address 

c^ry — 



State 



Zip 



Send F H EC Alias Power l H*HdT*«E Catalog 

Wiwgn midenls add a*, sate h< i 




1 



JOHN A. LiNKLETTEfl 

Editor 

SHELDON M. CALLAGE* 
Executive Editor 
DANIEL C. PALES 
Managing Editor 
IRA HERRICK 
Art Director 



BILL HARTFORD 
Automotive 
JOHN I PE AAEON 

Sc^efiCo and Engineering 
mi T MeKEQWN 

BOatma. Qutocars 6 no Travel 
HARRY WiCHS 
Horne and Shop 
JOSEPH iR PROVE V 

As-stsCflint,, Home ano Shop 
PTNELOPE A N GEL L 

AttlJMM, Home te d S^pp 
MICHAEL LAMM 

Wes) CcELEt 

ROBEfrT LUND 
□elrniE Automotive- 
GARflv winter 
C opy CfiiftF 

JOHN BOSTON FAN JP 
ProduCCeOA 
SHARI E GREEN 
Assiilani. Projudion 

DON MANNES 
Technical AM Director 

DOUGLAS -Quinn 

As&isilani AM Director 
ALAN ANDRE SEN 
AaSistar-t Am Oirccior 
CLIFFORD B HICKS 
Special Publications 

SOPHlt GRCNQWIC 2 
Director Bureau et rnTjrmaiion 
( 31 JJ 307-4292 



DANIEL J. COLEMAN 

Director of Advertising 

ADVERTISING OFFICES r N tm f Mr k ; £24 W 5711 l 
SI., (212) PS? 4232; Chicle 520 N Michigan , 
1312) S27-2400, Del re i. 377 Fisher Rd . Gtosst 
Points, Mich. 1 3 *UJ S31-35KI, C-ewlano. ;MJ3iO 
Chagrin Blvd., Shaker Hftighia, Ornii, (216) 2S3- 
77fli. ut Angela*- W1 N VrurWrn Ave . (31 3) e«. 
6263 

JOHN A REGINA 

Advertising Product ton FJensger 
(?12T P02-4BDO 



Publialifid by Th$ Hour si Goto or all On 

JOHN It. MILLEft 

PcesiderH 

RANDOLPH A. HEARS! 

Chairman 

FRANK A, BENNACK JR, 

Ejiatulke Vice PfeM-denl 

RICHARD E. DEEMS 

Chakmfln, Magsiireg Division 

GILBERT 0 MAURER 

President, Magazines Dklslon 
JOSEPH F, KERN 

Publisher 



POPULAR MECHANICS IS PUP-LUSHED MONTHLY 

by ihs rienrai Ccrpor*iion. 224 V/esI S7lh Slice), 
New York N Y 'OflVJ, U.S A . John P Milter, Pres'- 
Jer.L: RandolpTi A. Hearat, Chau man, HarfitSd A 
Milnick, Treaau'er, Har^ev L Lipl^ii, V«ce Preiiiciem I 
and SecreEaiY- Haar-sl Magazines Division P.iahaid t. | 
Deems. Chairman: GilDCM 0 Maurer. Pres idem -, Ray- 
mDnd J Pe?e;Ecn, EWSClJlivo Vies President. AdwrlFs- 
: nfl ; K Robert Brink, Vice President anj Gtin^ruJ , 
Manager; John F Q’Avcho, V-ce Pres u^n) uno Res. | 
deni CcmrcHer WiH-iam S Camt^be-I I. Vice- President, j 
Director of Circu alien, Jc^eph F Kern, Vide F^-ftsi | 
lot Pcodai Mecf.anica. 

ADUHfSe AI4- EDITORIAL COMMUNICATIONS to 

224 West 57th Si , New York, NY 10019 For *d- 
diitonal sources pf informalioh on rh* articles ans 
products- n If 7 1 a c&ijc wnii; kj ihp Bureau or tnFnrv 
m-itipn, Pop u la 1 ^.icchancs. For Froo “ Where. to- Find- 
It" list 



A 



POPULAR MECHANICS 




The Sun Timing Light is now specially priced 



for Christmas gift giving. 



Christmas is the perfect time to give 
your favorite do-it-yourself mechanic the 
gift he really wauls... a top-of-the-line 
Sun Inductive Timing Light. It’s designed 
and engineered with the same precision 
that made Sun the number one name in 
professional tune-up equipment. And, 
Mvith our special Christmas price* there's 
no reason not to give the best. 

The Inductive Pick-Up damps directly 
to the number one spark plug wire, elimi- 
nating the need to disconnect wires or 
install adapters. The focused flash comes 
on bright and strong even in broad day- 



light* It works on American and imported 
cars, trucks and other automotive-type 
engines**, to tune up and save energy. 

Stop in at your participating Sun re- 
tailer and get your do-it-yourselfer a Sun 
Timing Light. While you're there, look at 
the other fine Sun products, loo. Like the 
professional -style Dwelt/Tachometer, ac- 
curate tune-up accessories and Super 
Tach H- In fact, why not go all the way 
and buy him the complete Sun Tune-Up 
Kit in its own carrying case. 

After all* Christ mas U the perfect time 
to give the best-** Sun. 




Consumer Products Division 
301 1 East Route 176 

Crystal Lake, IL 60014 * rat 51 463-7700 







This powerful Sears Craftsman Router, with built-in workfight, has a 100% ball-bearing 
motor that develops 1-HP and generates 25,000 RPM's for swift, smooth cutting action. 
Plus a micro adjust depth gauge that’s precision calibrated in 64ths of an inch 
up to Vh inches deep. Use it with the bits pictured at right and Create precise 
contours in wood. The possibilities are as various and versatile as your needs. And the 
illustrations below are merely a small sampling of its total range of functions, 

when used with the proper accessories. 



Dovetail Laminate Trim Decorative Trim Sign Making 






NOW ONLY $34.99 SAVE SIO.OO on Sears 
17 piece Craftsman Router Bi t set. These high-speed, 
Kromedge' bits stay sharper longer- up to five times 
longer than ordinary steel bils. And they're precision 
ground fora tough cutting edge, 






NOW ONLY $29.99 

SAVE $10.00 on Sears deluxe 
Craftsman Rouier/SabreSaw 
Table. This table is made with a 
heavy duly, die cast aluminum top 
and comes with a precision miter 
gauge and aluminum fence. 



R-jfrS 

•rffw ■ '14 ", „• : 

•lui'C-J .nii 
D^ad 1,3 



NOW ONLY $49.99 

SAVE $1 0.00 on Sears Craftsman 
Rourer-Cralter. Only Sears offers 
this unique tool which turns a 
router into a precision lathe- like 
tool for a variety of detailed wood- 
working jobs. Router not included 



ONLY $6.99 

$4.00 on Sears Craftsman 
Router Carrying Case. This PermarM 
polyethylene carryrng case resists 
rust, dents, cracks and the lid is 
fitted with bit-holding slots 
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Tools that have earned the right to wear the name 
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LETTERS 

ID THE EDITOR 



How not to blow diodes 

I had a problem with the meter de- 
scribed in Don't Electrocute Your 
Car Buttery (page 68, Oct '713. 
Nowhere in th® article did you say 
anything about polarity of the 
zener diodes I blew a 6- volt diode 
because it was in backward. 

E.W. PADF1ELD 
JACKSON, N.J. 

You’re right. Diodes ore In he 
wired so their polarity bands face 
the resist or , not the meter. This 
may seem backward , bid yon re 
using the property of zener diodes 
to conduct reverse current only 
when ft certain voltage level is 
reach ed, 

PM Boonie Bug embellished 

Our Raonie Bug "Ultra Van" ia the 
result of six months of work by 
my 1 7-year-old son and myself. We 
made some changes from original 
plans in PM (page 94, March '74 > : 
Sun roof above front Keats. 




PM's Boonie Bug — with some changes. 



Sloped front for better airflow. 

Rear extended to enclose engine. 

Rear seat converts to a 78-by- 
63-inch bed. 

Side hatch access to rear seat. 

Paneled ceiling and walls with 
carpeting on floors. 

1966 Mustang seats. 

Nuugahyde headliner, padded 
da^h and seats. 

AM FM radio, 8-truck tape 
player and CB, 



Cost of project was about $3500, 
including the 1970 VW bus. We 
have made many trips with our 
Ultra Van and find it a real traffic 
stopper wherever we go, 

WILLIAM DAM MANN JR. 

PEQUOT LAKES, MINN. 

Sounds like you've made a big 
hit. For other readers, plans for 
the original Boon ie Bug are still 
available for $1^.95. Send check 
or money order to Popular Me- 
chanics, Box 1QH. Radio City 
Station , New York, N.Y, 10019. 

On saving your energy 

That Bonn: Energy Guide (page 
115, Sept. '77 i is well done. Now. 
if we could get all your readers to 
utilize many of the 101 tips it con- 
tains. we would be way ahead of 
the conservation game, 

THOMAS S. SEDLAk 

FE DER AL EN E RG V AD MINI STR AT ION 
WASHINGTON, D.C 

Congratulations on the excellent 
materia] offered in the September 
issue of PM. The energy conserva- 
tion section is marvelous. 

JOHN 5, RUCH 
PEG INDUSTRIES 
NEW YORK, N.Y. 

That RV helicopter 

Your flying RV (page 3 02, Sept. 
'77 1 was of some interest, but my 
odds are that 90 percent of Popu- 
lar Media tins' readers fall within 
a salary range where not one of us 
can afford this. The space utilized 
in showing a flying RV could have 
been of much more interest if it 
covered something that everyone 
could alTord, Let’s get practical' 

HUBERT AB A RE 
FAIRFIELD, CONN. 

How do you expect your readers to 
believe there la any need to con- 
serve energy when your cover fea- 
ture glowingly reports on a flying 
camper helicopter which uses 75 
gallons an hour of 100-octane avia- 
tion fuel? The chopper, its manu- 
facturer, and your article are 
ridiculous, 

JOHN fechter 
JEFFERSON, MD. 

But it was (tie intriguing idea, 
icosb’E if? And that's part of our 
job — reporting on the latest inno- 
vations, even though Hot a If readers 



may agree on their value. We ap~ 
predate your opinions. 

On starting projects early 

Here’s the car I built from PM 
plans for the "Sidewalk Classic" 
(page HfJ, Nov. ’63), modified 10 
inches longer for hood and radia- 
tor. It was built for my grand- 
daughter Traci, 

The car was built in my small 
mobile borne. Half of the kitchen is 
my workshop. The table is my 
workbench, with hand vise at- 
tached. It took me a year and a 
half. I was in no hurry because she 




Sidewalk Classic — bailer lata lhan never. 



was three years old when I started, 

TOM CARTER 
CINCINNATI, OHIO 

Plans are available from. PM for 
$G.95, Send check or money order 
to Popular Mechanics, Box I01i. 
Radio City Station , New York, 
N.Y. 10019. 

Brighten up life preservers 

A friend showed me your article 
on life preservers (page 52, July 
’77). I fly in the Philippines, and 
part of my mission is sea recovery 
of target drones which, at times, 
involves sea search. During one 
search, my crew and I fount! a 
Xa% r y issue life jacket (bright or- 
ange!, while flying at 1000 feet 
and approximately 100 mph. 

Any on e buy i ng a dark-colored, 
or even white, life preserver is 
foolish. Finding a person in one 
of the new "stylish” preservers is 
nearly impossible, I would advise 
against anyone buying other than 
a bright orange nr yellow preserv- 
er- LT, DENNIS P. BROOKS 

SAN FRANCISCO, CALIF- 

Good point from, a guy who's 
been there, W 
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’Great moments in the basement 




Making a shearing A built-in indexing 

cut with a skew mechanism, and a preasion- 

chisel may not be ground universal tool rest, 

everybody’s idea And four speeds, to 

of kicks. handle any kind of wood 

But for the man (and plastic and metal), 
with a shop in the All of which make it 

basement, and a possible for you to make 
lathe in the shop, just about anything imagin- 
it’s one heck of able. Symmetrical, elliptical, 
feeling. helical. Beaded, chamfered, 

Probably second only tapered. Whatever, 
to seeing his own work Of course, what goes 

take shape. An . i ftiffiTITlIE i^tothis 

intricate chess HHk. lathe 

piece. A cabriole leg. Or ^h^^Vgoesinto every 
anything else that wood andE^H^ lathe we make, in- 
skill and imagination can eluding our $179.99* 

turn into something beautiful. 

For the man like that, we 
make the Rockwell 14/ 11" 

Gap Bed Wood Lathe. One 
heat of a tool for $329.99? 
for some very good reasons. 

A ribbed, one-piece 
bed with inch-and-a-half , 
precision-ground ways. 

A 14-rnch swing over 
the gap, 11 inches over 
the bed, and 36 inches be- 
tween centers. 

A ball-bearing head- 
stock, and an adjustable tail- 
stock with a graduated ram. 

TTTff) 



with half a century of 
experience and on-the-job 
performance. 

What that buys you is as 
good as you could ever want, 
short of actually ha ving our 
big industrial equipment. 

Namely, some impres- 
sive features, ^n^regard- 
less of price, (f w And 
the three 
things there are * 
no substitute 
for many 
tool, regard- 
less ofwht 
makes it. 



10-inch 
model, 
into our 
radial-arm saws, 
table saws, band 
saws, jointers, 



Accuracy. 
Power. Dura- 
bility. With us, 
they’re not just 
words. They’re 
a reputation. The 



drill presses, wood 
shapers and so on, on 
down to our %-inch 
drills. 

Real engineering. 
The kind that makes 
them unique. The 
kind that only comes 



stuff that great mo- 
ments are made of/ 

You can depen< 

Rockwell. It's the same 
name industry’s been depend- 
ing on for 50 years. 

Rockwell International 



■ • ■ 



"Me nufatfuFtr's suggested retail price. 







IMPORTSSMOTORSPORIS 



First sporty diesel 

3t'» the first time any auto manu- 
facturer has powered a sporty, 
personal-car model with a diesel 
engine. The Mercedes-Benz SOOCD 
coupe may be an historic first, but 
when it cornea to getting your 
$20,005 worth in rocketing away 
from traffic lights, "the first shall 
be last." 

The five-cylinder diesel coupe is 
slow getting off the line — but only 
if you expect it to meet the tradi- 
tional standard of performance for 
this type of machine. Actually, the 
three-liter diesel offers a beautiful 
balance of performance and econo- 



New Mercedes coupe has engine choice, 

my, and now it’s in a coupe that 
has been exquisitely styled off the 
recently introduced M-B interme- 
diate sedans (see You've Come a 
Lang Way, Di$set, page 132 T Jan. 
*77), People may laugh at a paltry 
77 hp in such a car, but the last 
laugh is the owner's — at the fuel 
pump. 

For those who won't forsake the 
pizazz of power in their sporty ear T 
Mercedes has a second coupe in its 
■73 line — the 280CE. It's exactly 
the same as the 30QCD, but has 
Mercedes' dohc, gasoline Six under 
the hood — the same engine as the 
235E and 285SE models. With this 
power-plant, horses double to H2„ 
The new coupes bring the Mer- 
cedes-Benz ’78 models up to 1 1, W 



Coupe; •HgMIy lower, shorter then etdan. 



New Ceiica Liflback in Japanese 
Irlm, with two Tender mirrors 
required In lhat 
country. 



Opel Rekord far Europe offers five 4 'Cylinder gee engine* or a 2,1 -filer dletel Four. 



1978 Ceiica Liflback 

Don’t bp fooled bv the funny fender 
mirrors (compulsory in Japan) — 
this car will be exported to the 
United States, and should be in 
Toyota showrooms by the time you 
read this. Toyota's lineup for '78 
will include a brand-new Ceiica. 
The wide R-pillar carries the 



Therefore, there 1 :* a new hood. 
Enameled chassis anti suspension 
parts add & touch of class, tai Rights 
are changed, soundproofing is 
added and there's a new differential 
and improved instrumentation. 
Price is "improved, 1 ' too; You'll 
tender 10 grand for the car, but it 
gets lota of fun per mile. 



Jewel of an Opel 

Working in wind tunnels is now 
mandatory for automobile stylists, 
and for Opel the need for good 
aerodynamics resulted in a really 
breezy new car — the Rekord, The 
fashionable wedge is for my money 
the best-looking family car on the 
road today (in Europe, that is — 
GM says it has no plans to bring 
it here)* 

The design of this successor to 
last year’s Rekord (styied in 1972) 
started with the search for better 
mileage through aerodynamics (in- 
deed, a 10-percent decrease in drag 
compared to its predecessor gives a 
5-percent improvement in fuel con- 
sumption and a 5-percent increase 
in top speed) and resulted in other 
advantages as well. To wit: Driving 
characteristics were improved by 
the lower lift at the front axle and 
better resistance to sidewinds. And 
the wedge shape boosts trunk 
space to over 15 cu. ft. It's a swell 
wind that blows up more room in 
the hoot. 



Ceiica nameplate and the long, fast- 
buck, rear-quarter windows provide 
good visibility in the traditional 
,l b!ind spot.” Remember, our photo 
is a pre-preview shot from Japan 
and we'll be following up with more 
on the Main-Street Toyntas. 

TVR for two 

This little teacup of a sports car, 
in case you don't recognize it. is 
the TVR 2500M. A 1877% model, 
it flaunts over a dozen engineering 
and styling changes, ao any hesita- 
tion you may have had in pinpoint- 
ing the marque is understandable. 
The redesigned front spoiler scoops 
up more air for the radiator and 
the bumpers are repositioned. 



TVR 3* a two-seater English sport* car. 
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INTRODUCES 
TO BUY CLOTHES. 



Panatela “separates? 

Coordinated sportswear in fabrics and colors so 
perfectly matched, you can wear them as a suit! 



Fine dress slacks for under 
$21 ? A beautifully constructed 
three-piece suit for under $100?’' 
It's easy— when you buy 
Panatelas “coordinated separates" 
Separates, because every 
garment has the fashion strength 
to stand alone. Handsomely. 

Coordinated, because out- 
fabrics and dyes are so precisely 
controlled that our slacks, 
sportjackets, and vests always go 
together You'll never end up with 
slightly mis-matched colors. You’ll 
never have to worry about the 
tiny blue line in a plaid not quite 



working with the solid blue in 
a jacket. 

There’s no waiting for 
alterations, either Our separates are 
ready to go, the minute you buy 
them. And you’ll find that the 
complete range of sizes in our 
separate slacks and jackets allows 
you to choose the outfit that 
exactly fits your proportions. 

If you want to expand 
your wardrobe without exhausting 
your budget, look inter Panatela 
separates. It’s the new, smarter 
way to buy clothes from 
Levi's Sportswear. 

# EXinr( prices may vary from Store to store 



Levis 

SPORTSWEAR 



t|p 

Quality never goes out of style. 



THE PM GARAGE 

ONPSULE REPORTS ON NBX/AUTO 
PRODUCTS BYTHE EDITORS 



Better than chewing gum 

l star ted using Loctite Lock iT Seal 
on my license-plate bolts, which 
were always loosening. Now I use 
the liquid lock washer in marly other 
ways. You can try it with the 6-ce 
tube shown hero [$2.35 >. There are 
also 24 and S6-CC bottles [$8.35 arid 
$12.30 k Wood hi 11 Permatex, 18731 
Cr&nwrmd Parkway, Cleveland, Ohio 
4412 




Liquid lock waaher >• handy in garage. 



Dashboard digital 

My old Volvo has no dock, but I'll 
fix that when I mount this 12-volt, 
electronic quartz LEI) digital unit. 
The Travel in' Time LED-I face is 
l ] s x 2Vj inches and the 3-ineh- 
deep unit comes with dashboard- 
mo myting hardware. II and M but- 
tons on the face set the hours and 
minutes, Sparkomatie Corp,, Mil- 
ford, Pa. im? 




Digital 12-voit Clock fnounln in dash, 



Be good to your transmission 

It's iif) secret that under -hood tem- 
peratures have soared in recent 
years, and the higher the tempera- 
ture, the greater the threat to the 
life of your automatic transmission. 
Another threat is grit that acts like 
a grinding compound and can cause 
premature slipping, seal leaks and 
band and clutch failure. Additional 
cooling and filtering 1 for longer 
automatic transmission life are 




Kleen 'n Kao l Is Idler/ cooler In one. 



claimed for a heat sink filter device 
from Halo Products. The Kleen ’n 
Kent installs in the line between 
radiator and transmission and 
mounts to floorboard, frame or 
gravel deflector. The $-10 Model 
10T5T weighs h pound, is a fool 
long, has a 3-inch diameter and 
comes with all fittings, Halo Prod- 
uct^ 1538 Mae Arthur Blvd., Oak- 
land, Calif, 94602. — B.H. 

To your health! 

You shouldn't wait when it comes to 
safety while you work around your 
garage. You may have safety gog- 
gles, jack stands and other equip* 




Dus l mask is a must for any dirty job. 



ment, but do you have — and use — a 
dust mask? It's a must for do-it- 
youraelf auto refinishing, including 
sanding and grinding, and should 
he used in any dusty situation, even 
sweeping a dirty garage. The Auto- 
Pak dust mask from 3M lists at 
£1.98 and protects your lungs from 
nontoxic dust and particles. You'll 
find this lightweight, comfortable 
mask at most hardware, home cen- 
ter ami auto parts stores, — B.H. 

Vulnerable auto lock 

Here’s a car lock that looks good in 
the catalog but turns out to be of 
dubious value in real life. It’s an 
extensible steel bar with a U-shaped 



bend in each end and a lock in the 
middle. It stretches or shrink* so 
you can lash your steering wheel 
firmly to the brake pedal. 

So far so good — that part works 
fine. Hut when I put the bar to the 
acid test, namely challenged it with 
& hacksaw, I found that it took only 
two minutes to cut It m two. And I 
made that cut through a section 
that contained the inner slide in an 




Un Estop lochs steering wheel to brake. 



outer sleeve. Six inches farther 
down, a cut through the sleeve alone 
took only one minute. 

So if you’re looking for a safe- 
guard for your car, this one — called 
Unistop — might prove a discourage- 
ment to thieves without a hacksaw, 
but it's not the beat way to protect 
your car against theft. Ton bad it's 
not made of a harder steel. 

Unistop costs $17.95 plus ship- 
ping and handling from Wilem E„ 
Ha an. Inc., 10305-07 Santa Monica 
Rlvci, Los Angeles, Calif. 90025, — 
A f.L, 

A plug for mopeds 

If you. beat the second -car syndrome 
by springing for a new moped this 
past year, you should 
know by this time 
that these machines 
don’t give a free 
ride. They, too, need 
Saturday mechanic 
maintenance. Spark- 
plug replacement is 
the job you’ll do most 
often so it pays to 
keep a spare plug on 
hand, Champion has 
developed a plug that 
fits all mopeds and is disp’aying it 
in a handy blister pack. The L-89CM 
plug, listed at $1.62 is designed to 
stay hot enough to resist fouling 
at idle and slow running yet trans- 
fer heat away from the tip fast 
enough to stop preignition, — BJi. 




Moped plug. 
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The right way to design a family car 
is to begin with the family. 

Oldsmobile Delta 88. The car that puts first things first. 



The &B trunk is denned 

to pack in what your family 
can pack in. 




The 88 makes 
economical as well SS 
mechanical senvc 
with pxceJIent mileage 
for a family-slice tar. 





Generous headroom and kftreem 

in back mean a comfortable, enjoyable ride. 

For everyone. 




It goes without saying that cars are 
built lor people 1 . But Oldsmobile 
decided you get a much happier set 
of results when, instead of building 
for people,, you build around them. 

That's the idea of the Olds 
Delta SS; your family first 

Your family prefers sitting 
stretched out to sitting scrunched 
up. So try our head and teg room 
up front and in back. Olds 88 Has 
always meant "roomy car'! and our 
88s for '78 keep the faith. 

Your family needs a trunk that 
really packs it in. The new Olds 
Delta S8 gives you 20 cubic feet 
of trunk space. 



When you and your family Jut 
the road, you don't want to fed it . 
Computers helped us to select the 
proper combination of springs and 
shock-absorption rates, to help 
cradle all of you on the roads you 
drive. 

And you don't want our car 




C an we build one for you? 



free-wheeling with your money 
Delta 88 puts fuel to work and 
keeps st there. 25 mpg in highway 
tests. 17 in the city, 20 combined, 
according to EPA estimates with 
standard 231 Vo engine and auto 
matic transmission. Your mileage 
depends on how you drive, your 
car's condition, and its equipment 
(EPA estimates in California are 
lower, i I he Delta 88 is equipped 
with GM- built engines produced 
bv various divisions. See your 
dealer for details. 

Oldsmobile Delta 88, The 
family car we build by beginning 
with the family 



THIS COUNTRY NEEDS 

MORE AIR CONDITIONINC 




NOT MORE ENGLISH 

PROFESSORS. 



Guys who can fix an air conditioner, 
map out a liighway, or do electrical wiring in a 
new house are a lot more in demand than 
someone who can recite the collected works 
of Shakespeare. 




That's why we at ICS specialize in 
training you for service and technical fields like 
the ones you see on the right. 

We can prepare you for a future in one of 
these fields at home. In about an hour 
a day. Without the hassle of a classroom. 
Without missing a paycheck. 

It s not all a piece of cake. But you get the 
texts it takes, plus help from our instructors 
every step of the way. Any specif questions 
about your lessons, and our Dial-a-QuestionP 
service lets you call us from anywhere in 
the continental United States. Toll-free, 

Since 1890, millions have turned to ICS, 
W T e think we're good. And corporations 
like Bethlehem Steel, 3M, and Union C arbide 
think we're good enough to use for their own 
training programs. 

We can't guarantee you a job or a raise. 
No school can. But if you see the value of 
having a solid skill no man can ever take from 
you, check the field tliat interests you. 

Well send you a free career booklet and 
demonstration lesson, with no obligatioa^ 

At a time when PhD's are driving 
taxicabs, it's the intelligent thing to do. 



QB7J Ir.iext, bit. 







I've checked the field that interests me. Send 
me a free demonstration lesson and career 
booklet with details on career opportunities 
and how ICS training works. 1 understand 
there's no obligation. 

□ MR CONDITIONMG 
& REFRIGERATION 

□ ELECTRICAL ENGINEERING 

□ ELECTRICIAN 

□ AUTOMOTIVE MECHANIC 

□ ELECTRONICS TECHNICIAN 

□ TV SERVICE & REPAIR 

□ DRAFTING 

□ ACCOUNTING 

□ SURVEYING & MAPPING 

□ DIESEL/TRUCK 
MECHANICS 

□ BUSINESS MANAGBIENT 

□ CIVIL ENGINEERING 

□ CONSTRUCTION 
ELECTRICIAN 

□ APPLIANCE SERVICE 
&RERUR 

□ MECHANICAL ENGINEERING 

□ NIGH SCHOOL 

□ CHEMICAL ENGINEERING 



The ICS Center for Degree Studies is 
authorized by the Pennsylvania Dept, of 
Education to offer career programs leading 
to Associate in Specialized Technology and 
Associate in Specialized Business degrees. 

TECHNOLOGY DEGREES; 

□ CIVIL ENGINEERING 

□ MECHANICAL ENGINEERING 

□ ELECTRICAL ENGINEERING 

□ CHEMICAL ENGINEERING 

□ ELECTRONICS 

□ MECHANICAL DRAFTING 
& DESIGN 

BUSINESS DEGREES; 

□ ACCOUNTING 

□ COSINESS MANAGEMENT 



Print name Age 



Address * 




City 




State 


Zip 


Telephone 





JAlDiiL 

Canadian rvwtaW'tuK&ferilm Pa. ndUrT'w* frr iftvRit him Hi!* Cjiwdton, Ltd, 

In Hatraii' 911 1 nrtwrsiijf Awmw. Hwrfulu. tt-(cfln»:1ktai lor finer 

puipiPM-Bi k'SpmtiVani’; Air 1 .' A.UwHih, 




International Correspondence Schools 
Scranton, Pennsylvania 18515 




ALL OUTDOORS 



HERE’S PM'S 
PICK OF THE 
YEAR'S BEST GEAR 

In December we like to look back 
over the hundreds of products ex- 
amined and field -tested during the 
year to pick the very best. Many de- 
serve recognition as outstanding 
new accessories or established aids 
for outdoor a men; some could make 
good Christmas gifts. 

For fishing 

A remarkable rod and reel com- 
bination from Shakespeare tackle 
has been called to our attention by 
Vince Vella. Shakespeare's notable 
new Ugly Stik and Graflite rods and 
blanks, Mag-Lite handles and presi- 
dent II reels are well known, but the 
firm also has an outstanding Wort- 
derod and Wondered outfit combin- 
ing advantages of open and closed- 
face spin casting plus fly-rod 
balance. 

The Wondered 1610 looks like a 
closed-face spinning reel, but has 
no thumb button on the back. It 




Shakespeare Wondered and reel make 
an unusual spinning combo lhal hat tht 
balance and simplicity or • fly rig. 



mounts at the bottom of your Won- 
derod just as a fly reel would and 
you grip the comfortable cork 
handle with your full hand, the line 
running over your forefinger for 
easy control. To cast, the reel is 
cranked backward about urn eighth 
of a turn. This frees the line just 
as you would by pushing the thumb 
button or flipping over the bail of 
conventional spinning reels, Cast 
with ymir forefinger feathering the 
line and stopping it when it's right 
on target. The ingenious system 
isn't new but is simplicity itself and 
deserves special attention, It lets 



you concentrate on fishing without 
time out for the mechanics of the 
reel. 

Also of fishing interest is a 
bright new orange glove from 3M 
called a Gotcha Mitt. A textured 
palm makes fish-holding a lot easier. 
We gave Plano Magnum tackle 
boxes a good workout this year, 
and they scored extra points when 
we discovered their lure separators 
are cleverly molded to store 35 -mm 
slides equally well. 

For RVs 

Recreational vehicles are de- 
signed for travel and camping com- 
fort; several new products make 
this even easier. Advantages of a 
citizens band radio that keeps you 
in touch, alert and often amused 
are no secret, but recently we have 
been looking for the best CR AM 
FM stereo combination, and right 
now our vote goes to a Clarion CR 
hooked up through the hi-fi speak- 
ers of the new Panasonic compo- 
nent aystem for cars. It has a stand- 
by setting that lets the radio or 
tape cartridge play along until a 
CB message comes through. Then 
the set preempts and gives you the 
information from some good buddy. 

Ail CB controls are built into the 
Clarion mike; the set can also act 
,ls n seamier if the channel selector 
is held down. Perhaps because of 
limited space inside a camper, the 
Panasonic's four coaxial and "sound 
pump 1 ' speakers produce sound that, 
seems better than just about any 
we've heard from home installa- 
tions, Mount the Panasonic tuning 
controls in the dash, however. Their 
only disadvantage is that, while 
you're driving, they are very h»rd 
to read and adjust when mounted 
below the instrument panel. 

For travelers, Rand McNally has 
been expanding its guides for camp- 
grounds, parks and scenic vacations 
here and abroad and deserves spe- 
cial credit for its latest efforts. 
Many make useful additions for the 
reference library aboard an RV. 
And for special help in time of need 
on the road, the RV Dealers Assn, 
has just published its first ft V" 
Service and Repair Directory, a 
state by atate list of dealers, giving 
their addresses, phone numbers, 
services available, and even if they 
will make "house calls" at your 
campsite. Suddenly need fixed a 
balky refrigerator, generator, LP 
system or sewage drain? If you've 



sent to RVDA, 3251 Old Lee 
Hwy„ Fairfax, Va, 22030, and have 
this directory stowed with your 
toolkit, you can look up your near- 
est camper service dealer stop in 
minutes. 

The best finish protection we've 
found for an RV used year-round is 
Star Rrite car polish. Like many 
van campers, our model is part 
metal, part fiberglass, and Star 



Camper s compact combi-tool culler It 
the Charier Arme Skalchet. Buck Knfvai' 
handsome Hunter's Ax* It it right, 

Brite seems designed to keep both 
shiny and protected from the 
elements. 

For outdoor photos 

There is no all-purpose camera 
for KV, boat, gun, tent or fishing 
rod), but a couple models undergo- 
ing staff test deserve special notice. 
The new Minox 3f>EL 3s probably 
the smallest, lightest, quality full- 
frame 33-mm camera around. It 
looks almost old-fashioned as you 
fold down the miniature front cover ( 
to expose the sharp f y 2-8 lens. But 
the results are modern all right, 
and a built-in meter automatically 
adjusts for exposure. At 6 ounces 
including film, the tiny unit won't 
weigh down a pocket and fits neatly 
into any backpack. It doesn’t look 
(Pttust turn . to g JJ 
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IF YOU WANTTO CARRY 

IT’S MORE FUN T 



THE 1978 VW BUS, 

If you’ve let the size of your fam- 
ily drive you into a car you can't 
afford. 0r r if you've been squeezing 
the fun out of your family in a car 
that fits your budget and nothing 
else, you've missed the Bus, The 
1978 Volkswagen Bus, 

BOOH AND COMFORT. 

The 78 Bus gives everyone in 
your family the elbow room they 



need to relax in comfort. In fact, 
it gives you up to 14 elbows room. 
With still enough room left for your 
luggage, dog, or just about anything 
you want to get away with. 

The Bus gives you 70% more 
room inside than most full-sized 
domestic station wagons. And 
practically as much room as a van. 

So when you want to uncramp 
your family's style nothing com- 
pares to the Bus for room and 
comfort. 



VERSATILITY. 

The 8 us' rear hatch and big siid- 
ing door mean you can use your Bus 
like no other vehicle. 

One minute you're carrying the 
Little League team. And the next 
you'redoing some really big league 
hauling. 

Yet because the Volkswagen Bus 
is shorter than most cars, it's park- 
able in spaces that regular station 
wagons have to pass up. 










THE MOST FORTHE LEAST,' 

0 TAKE THE BUS. 




ECONOMY 

The78VWBus costs only a little 
more to buy than the average 
domestic sedan and less than most 
btg station wagons. And to run, it’s 
out in front by miles, The electronic 
fuel-injected 2 liter engine is not 
only powerful and responsive, it's 
also fi fuel -saver. It helps the Bus 
deliver an estimated 25 mpg on the 
highway, 17 in the city with stand- 
ard transmission in tne 1978 EPA* 



tests. (Of course your actual mile- 
age may vary depending on where 
and how you drive, the condition 
of y o u r B us a n d o pt ion a I eq u i pmen t 
such asan automatic transmission.) 

DRIVEABILITY. 

Your 78 Bus has full independ- 
ent suspension on all four wheels 
and radi alii res to give you a smoot h 
ride down the roughest street It has 
10 inch power assisted disc brakes 
tor quick short stops, For excellent 



road handling and fun cJrivi ng noth- 
ing beats the 78 VW Bus, 

So if you want to fit your family 
intosomethinga little bit more com- 
fortable, bring them to your Volks- 
wagen dealer now You'll find that 
the 1978 Volkswagen Bus not only 
fils comfortably around 
your big family, it also 
fits comfortably 
around your wallet, 

ffi 0-1 America Inc 

‘Mine :■ : i : ,niy oiru-r via non in lU- *or io 
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ALL OUTDOORS t£ool tnueci from moe ?Q) 



MAKE EXTRA 
CASH IK 
SPARE TIME 




New, AH-Gcmt 
MAGMATHAC 



rimov ji, complete Uiitt. 
i MWifjif: pr-jj^i. l\ Up tu It 

hp 0»er 30 s ttocih m(r*ls 
Ipc I , all liKlfr T»lv doJUt 

Mid", hjfiJF.iji r losrtfr Fac- 
tory Girt'd iavirtijt. Uniati*. 
popular, fA&lLY ASST '/Bi ED 
KIT, Odd idi and ritale opptn 
Tuni E ie-e arpgrta! Sens n-c to 



Popular 

Low- 

Cost 

Mini' 

Dozer 



I STRUCK KIT. fapt.PMm, CedarlHirK. my 53 Dt 3 ? 



i n C^lal o« thiBWFng Crawler Treetof Kit ccfiitto^ 

i ti«tan & uui iipMify M.TpnaTrac or Mini Dore-rl 

— 5 Df. Bath CltalOli— 7 Stf. 



I O Plant I or U&rit»|tai a Crawler Trader Kit 
from local material* (jpooifj Mfl(nJlr*c or 
i Mini -O ojp n — S7.00 Both Plans — UQ.KHre- 
i funded on any purchase). 



] NAME _ 

\ ADDRESS 

j CITY, STATE, ZIP 

■ l] jDMlW Inquiries Irwltod^ 



SAVES GAS! 



TRAVEL TRAILER 




EASE OF ASSEMBLY 



How, factory b-j ill, or in hits. Ueht woighl, 
compact Irarier that's easily polled by la-rfifl 
Or snail cars. £ loops 4, only 13 ft Mr;. 
950 lbs. 85 lb. lenSdfMjEfit^ frit y fl^uipped. 
FUtN'eiass c&nstroction. ideal tor fisiilnjj, 
Hunt log,, campinf, bpsiiness. KM torm— 
assom&le In about 60 hours, no spe'ial tools, 
wifh easrly tallowed illuSlnSted manual. 



Wf Is SOmP Q£P 1 PV- 17 .flark.ii. Mr. 5**15 
Bust, l? aq toil color uj I ulop Jj' ;;-0 err*, lipn. 

1 Nam* — Age 

I Adflrp<;q 



| Ciiy Stale Z'S 



L Home Ph&ne [ i. 

BuSineis Phone | i 




like it would take extensive rough 
treatment: all it does is take excel- 
lent pictures without any fuss for 
about ¥200, 

One of the most rugged cameras 
ia the underwater Nikonoa that 
works equally well above Lhe .surface 
and, after a dusty day, can be cleaned 
by just holding it under a faucet. In 
spite of its heavier ft-poimd t 12- 
ounces weight, heavy C$485 > price, 
and manual guess- focus settings, it 
would be best of durable sports 
cameras if it had u built-in exposure 
meter, Nikon tells me it has no plans 
to add one, however. 

For underwater breathing, our 
staif tenters have been diving with 
the new Poseidon Systems fyklon 
2100 regulator and report it is not 
only easier tu use but haw been found, 
to operate dependably upside down 
and in a! 3 other positions they have 
tried — .something that some scuba 
regulators fail to do. 

For camping 

I K ve always rated a Swiss Army 
knife as an all-around outdoor acces- 
sory, but recently quality specialty 
knives that can handle heavier cut- 
ting chores have been introduced by 
several companies. The last few 
months we've been traveling with a 
superior hatchet, the Ruck UMS 
Hunter’s Axe, a big brother to the 
fine Ruck sheath knives. It is small, 
light and easy to carry in its fitted 
leather belt case. With one-piece con- 
struction, It looks like it will last 
forever. 

For a small multipurpose tool, the 
Skate het, from Charter Arms, fits 
easily Into a pack and can be used 
for a knife or hammer. Screw a 
branch into the threaded socket in 
the bottom and it becomes a hatchet, 
pruning hook or mini-ax. 

Pack gear is becoming more versa- 
tile with luggage bags designed to 
take shoulder straps or convert to 
backpacks. Eddie Bauer has a Flight 
Pack that fits under an airline seat 
and can be carried with hand straps, 
or rerigged for carrying on your back 
while your hands are free for other 
dutfle. Frostline sew-it-y ourself kits 
have an Overnighter convertible that 
can switch from handbag to ruck- 
sack. 

Royal Red Rail is Introducing for 
fishermen a Linker wading shoe that 
we find comes ashore to become a 
comfortable camp and hiking boot as 
well. The mesh uppers allow water 
to flow out easily, and the Lunkers 
can be worn over hip- waders, socks 
or just bare feet. 

And for a rubber hiking boot to 
keep the water out, the new Red Ball 



Waterdog is ankle high with the 
newly popular padded collar and a 
traditional hobnail cleated sole. In- 
aide any boot, a new imported slip- 
per-shaped over sock they call a Bama 
Sokket is claimed to wick away sweat 
while making uninsulated boots 
warm for winter wear. 

Keeping the outdoors in its place 
from the ground up is easier with 
Versa Tarps. You won't rate a 
ground cloth as a favorite accessory 
until you’ve spent a few weekends at 
muddy campsites and unpacked plan 
tic sheeting that has torn since you 
last saw it. But Versa Tsirp, produced 
by Griffnlyn in Houston, Tex,, ia al- 
most impossible to tear— even when 
punctured, hi five sizes from Gxfl to 
12x20 feet, it's plastic and water- 
proof, has one green side plus a 
white side that can double well as a 
photo reflector. During this year we 
tested them on hnat, helicopter, RV. 
4WD and snowmobile camping trips. 
They can keep wind, rain, snow or 
mud where it belongs, We recom- 
mend them. 

Special credit is due this year to 
the Coleman Company for upgrading 
some of its products already stand- 
ard in the camping field. Automatic 
shut-offs on catalytic heaters and an 
automatic ignition system with a 
blower purge cycle of 15 seconds be- 
fore fire-up of their RV furnaces 
make safe equipment even safer, 

And for an extra pocket when your 
hands sire already full, we like L.L. 
Bean's Belt Puck, and its fisherman's 
Tackle Bags to carry extra photo 
gear, a rain jacket, binoculars or 
whatever. 

For boating 

Our votes for the lop boats of the 
year go to seven we checked over or 
tested, Crestliner's 24-foot Jim 
Wynne-designed 2455 Crusader, pow- 
ered with Volvo's new light diesel 
proved outstanding on an open- 
Atlantic endurance run. The Well- 
craft Suncruiser was as impressive 
as the Welleraft plant at Sarasota, 
Fla. r the finest fiberglass boatbuild- 
ing facility we have seen. For sliding 
over the rocks that hide 3n white 
water, Coleman's new plastic canoe 
seems unbeatable and undeniable. 
When an inflatable seems the most 
useful choice, we rely on our little 
Pack Raft and a Pyrawa kayak. The 
greatest of offshore racing machines 
are still Don A To now's Cigarettes, 
and this year Bernie Little not only 
won the national unlimited cham- 
pionship with his Miss Budteeiser 
hydro, but finished second in the off- 
shore circuit with hia first entry, the 
uifi-foot Cigarette Natural Light. 1W 
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Introducing the new 



Fairmont. 



The Ford 
in your future. 
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Fairmont Squire Wagon 



Fairmont Wagon: designed for an excellent combination 
of fuel efficiency, space efficiency, cost efficiency. 



Fairmont Wagon Built for today, but designed Tor the 
years ahead New better idea from The Wagon master 
Fuel efficient For today s kind of driving, good gas 
mileage is more important than ever and Fairmont’s 
FPA mileage ratings are excellent .29 MPG highway. 

19 MPG city with available 3 3 litre engine and 
manual transmission Your actual mileage may vary 
according to how and where you drive, your 
car's condition and optional equipment __ _ 
California r atrngs are lower. FCj'Fi [j 



Space efficient. Fairmont has almost 90% ot the 
passenger space of most large wagons and is rated 
at 64% of their cargo space (Based on EPA interior 
volume index.) 

Cost efficient. Yet with all this, Fairmont base sticker 
prices are surprisingly low from $3,599 lor sedans 
to $4,15t lor wagons As shown $4„781 (Excluding 
title, taxes and destination charges ) 
i — ■■ — I See your focal C®DH 

Ford Dealer, r^rilLJ 



FAIRMONT 



F®RD 



Test drive Fairmont. 
Find out for yourself. 



Wf .-i , Apn-.H .1 fWii'ifr, 
.k I'M ■Hi 1 HU. 1 , I 
I iVl I JMilK.l(<r*l Wl'HI-K 
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Learn from 
NRI at home 
and at York 
Institute. 



Super suction unc logger 

PowBrlul new vacuum pump "bomba 1 ‘ 
drain blocks, opens Sham in live seconds. 
Two-pound tool is $15, Mash Inlernation- 
si, 6ox 1 70S, Kansas CHy, Mo. 64141. 



Start a career in Air- 
Conditiomng, Heating & 
Refrigeration. 

We It over a hundred thousand new 
technicians wifi be needed in rhe 
field of air- conditioning, refrigera- 
tion rind heating by 1965, NRi can 
train you ar home in your spare 
lime for one of these career jobs 

Master course includes your 
own Air-Conditioner System 
for training 

NRl's Master Course in Air-Condi- 
tioning, Refrigeration and Heating 
comes with a window air- condi- 
tioner for hands' on experiments. 
You get bite- size lessons, fine pro- 
fessional instruments and expert 
instruction every step of the way, 

A Circuit Demonstrator, Control 
Simulator, tubing and joint making 
demonstrator, teak detector, and 
system analyzer are included. 

Optional resident training at 
famous YORK Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute Resi 
dent School at no extra charge 
You’ll get practical experience 
equal to months of on-the- 
job work. 



Big bat rack 

Pipes? Wo. it s alu- 
minum tubing under- 
going inspection at 
Alcoa's baseball bal 
plant. The metal 
clouters, afier some 
early problems when 
I hey first appeared 
in the k 30s, have 
since proven more 
durable than wood 
Today they come in 
various alloys to 
meat toughness re- 
quirements of users. 



From fuel to flowers 

Mere than 5000 gas stations in West Ger- 
many tailed due to luel prices. An owner 
in Essen converted lo flowers and gar- 
den supplies and business is booming. 



Paste down a parquet Hoot 

Tougher vinyl floor tile with vinyl com- 
position base comes in several patterns 
including parquet. Slylistlk Is self -ad- 
hering. Armstrong. Lancaster, Pa. 17604, 



Rush for free 
NRI catalog. 

Just check the card opposite 
No salesman will cal!. 



NRI 

Home Training In 
Air Conditioning, 

Refrigeration 

and Hooting 



Modem antique clocks 

Electric movements drive new old-look 
clocks. Dutch Hood (lelt): S1 10. Regu- 
lator: $245. Harris & Mallow, 651 New 
Hampshire Ave., Lakewood, N.J. 
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No other TV/Audio home study 
school puts prices in its ads. Why? 



Maybe it's because they 
can*t match these values 

NRI will give you complete TV/Audio 
service training with a solid state 25" 
diagonal color TV and a 4 speaker 
Quadraphonic System for hundreds of 
dollars less than the combined tuition 
cost of courses at another school. Only 
NRI gives you a choice of five ways to 
learn, starting as low as $44£ with con- 
venient, inexpensive time payment plans. 



NRI pays no salesmen. We buy no out- 
side “hobby kits" for our experiments 
and l raining kits. We pass the savings 
on to you, giving you the top educa- 
tional value available anywhere. 

Take your choice 
in T\$\udto training 

Only NRI gives you a choice of five 
courses in "TV/Audio servicing. Each 
comprehensive course features biie- 
size lessons, special reference texts, 



Special engineered "power-on 11 training 
kits, and service instructions for black 
and white TV, color TV, FM multi- 
plex receivers, PA systems, antennas, 
radios, tube, digital circuitry, tram 
sister, and solid state circuits. 

Till Mfil SCHOOLS 

Wi N McOnCwh H Continuing EduCOtiOl CeniW 

ifff MM WiSCOnjcrt Awftfiud. 
g Ao^iinglm DC SOCHfi 




advanced 



better yet 



better 



7 kits including Quadraphonic Stereo.*. $445 

bt hi mamM, rxrmi 

A basic TV/ Audio Servicing Course including 7 training kits for 
your experiments. You build your own 4 -speaker Quadraphonic 
System, solid-state volt -ohm meter, CMOS digital frequency 
counter, and electronics Discovery Lab. Includes 48 bite- size 
lessons (IS on color TV), 10 special reference texts with hundreds of 
servicing shortcuts, tips on setting up your own business, etc. This 
completely up-to-date course covers black & white and color TV 
FM multiplex receivers, public address systems, antennas, radios, 
tube, transistor and solid-state circuits, 

I 1 kits with Quadraphonic Stereo 
and B/W TV...$550 du law fngrrfhly l 0 i*M 

A complete course in B&W and Color TV Servicing, including 48 
lessons (18 on color W5, 10 special reference texts and 11 training 
kits. Kits you build include 4- speaker Quadraphonic System, solid- 
state volt-ohmmeter, CMOS digital frequency counter, electronics 
Discovery Lab, plus a 12" diagonal solid-state black & white 
portable TV to build and use. At each assembly stage, you learn 
theory and 11 Power- On 1 ’ application of that theory in typical solid- 
state TV sets. 

I I kits with 10" diagonal color TV... $880 

Ul Itfw ITHhllftf tacnq 

The course includes 42 lessons and 4 reference texts plus kits and 
experiments to build a superb solid-state 19" diagonal color TV 
receiver . , . complete with cabinet, and engineered specifically for 
training by NRI's own engineers and instructors. This handsome 
set was designed from the chassis up to give you a thorough 
understanding of circuitry and professional trouble-shooting 
techniques. You build your own solid state volt ohmmeter, CMOS 
digital frequency counter, and experimental electronics Discovery Lab. 

14 kits with 25" diagonal color TV and 
Quadraphonic Stereo... $1 195 &r l$w mQnriiJy fermj 

The ultimate home training in Color TV/ Audio servicing with 48 
bile -size seasons, 10 reference texts, and 14 training kits , , . 
including kits to build a 25" diagonal color TV complete with console 
cabinet; a 4 -speaker Quadraphonic Center; a wide band, solid-state, 
triggered sweep, service type 5" oscilloscope; digital integrated 
circuit color TV pattern generator; a CMOS digital frequency counter, 
and an electronics Discovery Lab. This gives you both TV and Audio 
training for hundreds of dollars less than the tuition cost of TV and 
Audio combined from the next leading school. 

This Master Course combines theory with practice, using the "Power- 
On” stages for experimentation and learning. Building MRi's 
equipment will give you the confidence and ability to service any 
color TV or Audio unit on the market. And you'll have a magnificent 
TV and quadraphonic system for years of trouble-free performance. 

Advanced Pro Color with 1 9" diagonal 
color TV„*$665 V tgr.’ ■mpnrt'ly (mns 

An advanced Color TV Servicing Course for experienced technicians, 
18 lessons, 5 new "Shop Manuals", and NRI 19" diagonal Color 
TV receiver with cabinet. 
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SCIENCE WORLDWIDE 



Energy nosebleeds in houses 

Using sensors and infrared tech- 
niques, a Princeton University 
study group under resident engi- 
neer David Harrje has discovered 
unsuspected sources, of heat toss in 
average development homes. Be- 
sides the usual “under insulated 
attic," warmed air wag found to 
escape through the attic via the 
shaft for the plumbing waste stack, 
up the flues of packaged fireplaces 
and stoves with similar open shafts, 
or through improperly dampered, 
concentrically spaced metal stacks. 
“Where dampered flues were di- 
rected into masonry chimneys, 
there was no measurable loss,” 
Harrje reports. 

The study, conducted in a Twin 
Rivers, N.J., development of homes 
featuring standard construction 

and insulation, has not yet been 
published. But Harrje revealed to 
PM several interesting results. “We 
found, 0 he says, “that with modest 
retrofitting . . . anyone can effect 
an energy saving of 25 percent or 
more. By insulating water heaters, 
we saved ?3Q a year on electrically 
heated units, and $15 on the gas 
type. But the big savers involved 
sealing the waste stack shaft and 
flue shafts, and increasing attic in- 
sulation. In all, we spent 5150 for 
materials and $250 for labor — and 
our fuel savings last winter came 
to 5150.“ 

At that rate, the original $400 
investment would be more than re- 
covered within three years— after 
which all savings would be money 
in the bank! 

How to drown — and survive 

People who drown in cold water are 
not necessarily dead — even if they 
have been under water for as long 
as SO minutes. That's the conclu- 
sion of a recent study by Dr. Martin 
J, Nemiroff, a University of Michi- 
gan diving medicine specialist. 

He reports that in 13 cases con- 
sidered to be true “cold water 
drownings” (in water below 70 D F.) 
nine victims were revived without 
suffering brain damage or other ill 
effects (one after 38 minutes 7 sub- 
mersion in a frozen pond). All had 
gone beyond the four-minute oxy- 
gen deprivation limit, after which 
irreversible brain damage Es gen- 
erally thought to occur. 

What saved the survivors, accord- 
ing to Dr. Nemiroff, was the acti- 



vation of an automatic response — - 
called the “mammalian diving re- 
flex' 7 — combined with the coldness 
of the water. IPs the same reflex 
that allows seagoing mammals to 
stay under water for aa long aa 30 
minutes. It reduces the blood supply 
to the skin, muscles and other tis- 
sues and reserves the remaining 
blood oxygen for the brain. Cold 
water, says the researcher, also re- 
duces the oxygen needs of tissues. 

Creating a tornado in a tube 

Even among unconventional energy 
systems, Dr. James Yen*s “tornado 
tower” must be regarded as novel. 
The tower itself is stationary, open 
at the top and has adjustable verti- 
cal vanes through which wind en- 
ters, The inflowing air spirals 
toward the center to form a vortex 
and move upward at accelerated 
speeds. As it swirls toward the 
opening at the top, the air spins a 
turbine to generate electricity. 

According to Dr. Yen, a research- 
er for Grumman Aerospace Corp., 
tornado towers can be built small 




Dr, Yen and hit new twiit on wind power. 



enough to provide power for a 
single home or large enough to 
energize an entire community, Pre- 
liminary studies indicate Dr. Yen T s 
system is capable of producing con- 
siderably more power than conven- 
tional wind turbines of similar size. 
In the laboratory model shown in 
the photo above, smoke is used to 
trace the airflow. 

Shuttle unit readied For teats 

The first big skirt tailored for 
the solid-propellant Space Shuttle 
rocket is now undergoing teats at 
the Marshall Space Flight Center 
in Alabama, Fabricated from 3-inch 



aluminum, the 5-ton skirt Es 17 feet, 
5 inches in diameter at its base and 
stands 7 feet, 1 inch high. 

Since it will take two big rockets 
to provide lift-off thrust, two skirts 
are needed. After the boosters burn 
out and separate from the main 
space vehicle, they must survive a 




Technicians check “hang" of now skirl. 



fall and parachute drop of 27 miles. 
Following recovery In the ocean, 
they will be used again on other 
Shuttle missions. 

Scope spots heat In space 

I Us so sensitive it could detect a 
hot flatiron on the moon. That's 
how scientists describe the capa- 
bility of a new heat-sensing tele- 
scope recently installed atop 3665- 
foot Jelm Mountain in Wyoming, 
Designed by University of Wyo- 
ming scientists, the instrument has 
a 32-inch mirror to collect Infrared 
energy from space. A computerized 
sensing mechanism “reads” the sig- 
nals and converts them into a con- 
tour chart of heat intensities that 
resembles a topographic map. 

Bare facts on blood pressure 

It's possible there are more benefits 
from nudism than readily meet the 
eye. Results of a recent American 
Heart Assn, study indicate that 
residents of a Maryland nudist 
camp have a much lower Incidence 
of high blood pressure than occurs 
among the general population, WM 
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THE HEW-SIZE MALI DU WAGON 

Chevrolet’s new friend of the family. 





NEW SIZE. Trim exterior dimen- 
sions make ihis tidy now wagon 
maneuver, easy to park 



ftOOOOMY* Generous interior 
swallows good-size loads. Rear 
soul is easy to lower and raise 



NEW HATCHGATE. Top lilts up 
like a hatch, bottom drops down 
like a gale Easy to operate 





EFFICIENT. Thanks to its new 
weight-saving design and clfiaeni 
new V6 power plant, I he new-srze 
Maiibu Wagon conserves fuel ad- 
mirably. EPA estimates are 29 mpg 
highway. 21 mpg city wuh standard 
3.3 iilre {200 Cu, In,) VG engine and 
manual transmission Power train 
no! avoozbie in C altiornta Your 
mileage may vary depending on 
how and where you drive, your 
ca r ' s cond il ion a nd a va i l abl e eq w p - 
meni {Malibu is equipped wrth 
GM -built engines produced 
by various divisions See 
your dealer tor details.) 



EAST LOADING. Load space 
is easily accessible even if some- 



OUT OF SIGHT. Underfloor stor- 
age lor your valuables. t— 

Handy on trips, ~ 
or anytime. 



HANDY PLATFORM. Gate helps 
support long or heavy items as you 
load., unload 



A ENDS. Additional space 
m cargo area sidewalls lor small 
items Lockable lid available 



SEE WHAT'S NEW TODAY IN ACHEVROIET. 



Chevrolet 
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’78 FORD PICKUPS. 
TOUGH ALL OVER. 



A new Ford Pickup is built tough from the ground up Ford's exclusive 
forged steel Twin-I-Beam, extensive corrosion protection, big cube 
V-8 options, all-welded cab r and double-wall box are just a few 
of the reasons 

But what makes a new Ford even tougher to beat are this year's 
new options like * Synchromesh 4-speed overdrive transmission 
for highway driving (not available on F-350 models) * Good-looking, 
comfortable new Lariat interior * 40-channel CB with concealed 
transceiver, single AM/FM^CB antenna, and all controls in 
the removable mike * Mew tilt steering wheel for your most 
comfortable position 

Take a look at alt the new Fords. You'll find therm tough all over 
And more than just tough. 
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PM WORKBENCH 

fM EXAMINE PRODUCE AND SERVICES 



More about heat pumps 

Will a heat pump help you save oil 
tin# anti cooling coats? Accord- 
ing to a new booklet from the Air- 
Conditioning and Refrigeration In- 
stitute (ARl), the answer depends 
on the type of heating and cooling 
systems. 

The ARI a&ya the coat of oper- 
ating & heat pump will always be 
less that that of an electric furnace- 
central cooling system because the 
heat pump (which is electrically 
driven) collects heat that already 
exists in cold outdoor air. In com- 
parison, an electric resistance fur- 
nace turns electricity directly into 
heat on a one-to-one basis. 

The conclusion is that a heat 
pump can supply i 1 ^ to 2Va times 
more heat than the energy it uses. 
For a free AKI booklet send an 
addressed No. 10 envelope to Dept. 
HP, ARI, 1315 North Fort Myer 
Drive, Arlington, Va, 22763- 

Ca bine (maker's hammer 

All serious woodworkers need at 
least one lightweight hammer. One 



10-ounce hammer — greet tor light la$k$ 



Warning on handle data dos and don'll, 

of my favorites is the Little Pro 
from Vaughan & Rushnell, Hebron, 
111. 60034. Available at hardware 
stores for less than £8„ the hammer 
is ei high-qilality, comfortabte-tn- 
use tool. 



Wedge ii driven wllti hammer end of head. 



Better log splitting 



Use bit aide of splitter on medium logs. 



On large logs, wedge in indentation. 

Log splitting goes a lot faster 
if you work with the right tools 
— in the right fashion. This kit 
from Wfsodings -Verona, Verona, 
Pa. 15147, includes a log splitter 



tt you've come across a new product with 
some Special iealafes, i&t US' know gfrouf 
it, Write to PM Workbench, Popular Mechan- 
ics, 2 24 West B7th ST.. New York, N.Y. 1001 9. 



Splitter and wedge that come In the kit, 

and wedge. Small logs can be split 
by simply striking with the splitter 
a Hi In photo at left. Large-diameter 
logs are indented with splitter, then 
finished off using the wedge and 
hammer end of head. The kit costa 
about £25 at hardware and depart- 
ment stores. 

Utility knife with bright handle 



Knife leatum keen 3-in. hawkblll blade. 



Tree Brand knife comes in a red 
case to help prevent loss— a lanyard 
hole gives extra insurance. About 
£3.50, Floker, the Cooper Group, 
Apex, N.C, 27502. — Harry Wicks, 
Home and Shop Editor 



When folded, knife has hefty luck. 
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Warning: The Surgeon General Has Determined 
[bat Cigarette Smoking is Dangerous to Your Health 



in? 





firi ; v 

LISE 



Lrf* Ct^AAIMt 






CARCUNIC 

SOLUTONS 

FOR MECHANICAL 

H^DACHES 

MORT SCHULTZ 



Hifl DeSolo 

yon pitas $ help me keep n fine 
1955 DeSoto running? The car is 
equipped with its original V8 en- 
gine amt automat ic transmission, 
and has been driven unit/ TS.Oflfl 
mites. It needs a carburetor, which 
I can't get. I can't rebuild the unit, 
either, heeau.se I ain't get a gasket 
set. Can if an help? — Ira V. Penn- 
ington, Pennington's Garage, Wo rr- 
net a. Neb. 

1 have the name of one company 
that h a* what you need. Write or 
call Garten's Auto Parts, Fifth and 
Vine SU, Millville, N.J, 08m 
(G0B-B2&-2Q11 1 . Reference number* 
for that carburetor arc Model No. 
BBD2178-SA and part No. IG13077. 

Fact noted — recorded 

In reference to pour ad rice to Fred 
C- Smith of Appomattox, Vrt., in the 
August 197? Car Clinic* a on map 
not he turner that the Gabriel Shark 
Abrnn' bev Dir. of Maremont Carp, 
in also in the business of man a fee- 
turnip and distributing MaePhrr- 
sott cartridges. One an ft potted Hat 
price in $.1 ft .itt) each. We tilxo hare 
or tt il able to the dealer an import 
iter rice men rial wkirh outline* e pe- 
er fir procedure* for the re morn! of 
Hindu from the import n that rate 
them. Driveway mechanics necking 
thin information should ask a 
Gabriel dealer for a took at his im- 
port service mnnitttl or perhaps 
photo copies of the pages referring 
to his vehicle. Wc do not hare a 
consumer version of this manual . — 
Charles H. Heller, Mare m apt Corp., 
Chicago, III, 

The fact that Gabriel also manu- 
facture h re placement cartridges for 
the MacPhei’Mon suspension will be 
of interest to many readers. Thank* 
for the information. 

Poor pores 

I'm at my wit's cud with u IP? fi 
Chevrolet Nora. H'Jjoh the engine is 
war m t 1 pump the accelerator three 
or four time* and the engine starts 
promptly. Hut if the car is parked 
overnight l hare to pump the ac- 




celerator about 15 times to get the. 
engine started. Mechanics hare ad- 
justed and readjusted the auto- 
matic choke, and the engine — 1 % ,107- 
cn-in. V# — ha* been tuned up. fee 
even had a new fuel pomp installed 
that the car obviously didn't need. 
Now Cm told the camshaft under 
the distributor mag he loose. I'm 
skeptical about investing more 
money att a problem that no age 
seems to understand without get- 
ting your ad e ire. Please help , — 
Kerin Mr Keogh, Brooklyn, N. Y , 

1 won't bet my life on it, but it’s 
worth a wager of a few dollar* to 
pin the blame on what is commonly 
called a "porous bowl." This re- 
fers to the possibility that over a 
period of downtime, when the en- 
gine isn't running, fuel is draining 
out of the carburetor bowl. The fact 
that you have to pump the accelera- 
tor an excessive number of times to 
fret sufficient fuel to start the en- 
gine points to this. The fact that 
you have to pump the pedal three 
or four times when the engine is 
still warm also verifies the condi- 
tion. The engine should start when 
warm without need for pumping. 

A "porous bowl" often results 
from an ineffectively sealing needle 



valve. The problem might be caused 
by a damaged needle valve, a dam- 
aged needle valve seat, or a defec- 
tive or improperly adjusted float, 
so I would concentrate my efforts in 
this area — even replacing the en- 
tire bowl, if necessary — before pull- 
ing a camshaft. 

Spotlight oo alternator light 

/ recently purchased a used 1972 
Ford Mustang for my wife. It is a 
sound cor, but one thing ts jwnA'itip 
her skittish. The alternator warn- 
ing light is acting erratically. It 
stays on, it goes off, it flickers — you 
never know why at any time. The 
battery is in good condition. Fm 
thinking of haring the alternator 
replaced to relieve the problem and 
moke my wife more comfortable 
driving the me. Will this solve it? 
—Robert Stedma w, Montreal. Que. 

\ doubt it. The cause of the prob- 
lem, which is an oldie and applies to 
all Ford and Mercury models of 
that era with alternator indicator 
lights, is probably corroded termi- 
nals in the wiring connector that 
clips to the voltage regulator ter- 
minals. There was a factory-ad- 
vised solution, which Tve dug out of 
my files: 

Remove the connector from the 
regulator and check for corroded 
terminals inside the connector. If 
only slight corrosion Is present* 
dean it off by running a piece of 
fine sandpaper inside, Then inject 
universal joint lubricant fC'lAZ* 
IPofiO-lt I Lit the terminal, Honk the 
connector bark up securely, 

If one nr more terminals show 
excessive corrosion, it or they 
should be extracted from the con- 
nector by depressing the retaining 
tang inside the connector with a 
paper clip or small screwdriver and 
(Please iWfl to page 40) 




Vacuum 
gauge — 
rah! rah! 

Lei's near it tor 
the versatile vacuum 
gauge, one ol (he moat 
valuable lest Instrument* 

Ihe driveway mechanic can have 
can indicate a muWlude of woes 
including wrong valve liming, valve 
problems (burned, slicking, broken), 
improper carburetor adjustments and 
vacuum leaks lhal hamper efllcioni 
operation. Many vacuum gauges can also 
test fuel-pump pressure. Tire gauge Is 
usually connected to a perl on the 
engine's Intake manifold. The engine Is 
started, and the way the needle acts 
tells you of a particular malfunction. 

Get a gauge. It's money well spent. 
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JOHN KCUEI.NIK 
(Las Angeles. Cal.) 

<J Now that I'm a lottamith. 
I've increased my salary by 
at I feast J 175 a week. Even 
earned J5&0 before coirplel- 
ing the course! I Ihink the 
Locksmith ing Institute is the 
best!" 




HARRY PROVART. JR, 
(Duquoin, 111) 

"‘Lacksfnithifrg Institute has 
the best course that money 
can buy, and my instructor 
was tops. Earned $?00 while 
training ... since then tVe 
earned 1350 spare time/' 




\ 

IDEAL F- &ALOONI 1 1 



(Riviera Beach, Fla.) 

"Enrolled because I even- 
tually want to be self-em- 
ployed. As a result ol my 
training, I've assumed lock- 
smith jobs my company form- 
erly hired outside people to 
perform/' 




TRAIN AT HOME- EARN WHILE YOU LEARN 

Add to YOUR INCOME — even double it with easy 
spare-time earnings. Cash in on the nationwide 
shortage that demands hundreds more trained lock- 
smiths. Quickly step into a big pay opportunity, 
full- or part-time job or start a high-profit shop of 
your own! Even earn as you learn. 

EARN EXTRA MONEY RIGHT AWAY! 

You can quickly qualify as a skilled locksmith. Age, 
education, even minor physical handicaps don't 
matter in this ever-growing trade. So easy to learn— 
it's easy* it's fun* ifs just like a fascinating new hobby! 

Study at home as httlc as one hour a week. All 
special professional tools* supplies, including files, 
tweezers* cylinders, door handles, assemblies, gauges, 
pins, springs* extractors, picks, wrenches, arid different 
kinds of locks and keys— even key machine — supplied 
to you! Gain practical experience by doing real jobs 



on car locks, house locks, padlocks* safe locks, etc. 
Just follow well-illustrated lessons under the guidance 
of experts* 

For a future as your own boss or in a high-pay job* 
get all the facts, complete details. Write today for 
FREE Illustrated Book* FREE Sample Lesson Pages 
give exciting facts. (No cost, no obligation, and no 
salesman will call.) 

Our School, (Established 194S> 
is licensed by the State of NJ. 
and an Accredited Member of the 
National Home Study Council, 

Also approved for Veterans 
Training, under the new G.l. bill. 

LOCKSMITHING INSTITUTE 

Div, TechrUcal Home Study Schools 
Dept. Ml <M 37. Little Falls, NLJ* 07424 






THIS KEY MACHINE 



pieces of equipment 
LOCKS, PICKS & TOOLS 

suppFied for use with course 



SEND TODAY FOR FREE BOOKLET 



LOCKSMITHING INSTITUTE 
Division Technical Home Study Schools 

Dept. 1110-127, Little Falls, New Jersey 07424 
Please send without obligation the FREE illustrated book- 
let. "Your Opportunities In Looksmlthing," I understand 
no salesman will call. 

NAME - - — 

ADDRESS . _ 



I CITY 

■ □ Check here if eligible for Veteran's Benefits 



-STATE. 



ZIP. 



Tour 

Opportunities 

m 

locks mining 
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CAR CLINIC 

{Continue d fr om pag e 36) 

pulling the terminal free. Cut off 
the corroded terminal and rep! ace 
it with a female snap-on terminal 
(D20Z-14474-F). 

The repair isn't especially diffi- 
cult to do t and you should he able 
to handle it yourself. Get parts 
from a Ford or Mercury dealer. 

What a blow 

My t971 Datsnn g^O-Z has never 
had a brake jab. The rear drum n 
arc aluminum a I hit/ and hare appar- 
ently corroded fmd seized where 
they contact the steel Ittfj baits rind 
axle hub. I hare tried sal rents and 
a wide wheel puller to free the 
drums, hut with no success. Do J /ait 
hare any hints an how to remote 
the drums without t ising the local 
dealer's remedy of the “big ham- 
mer"? — George Chanatry, H f inter 
Farit, Fla. 

The local dealer's remedy will de- 
stroy the drums. My remedy is a 
‘little hammer” and hip patience. 
Tap lightly around the edge of the 
drum, use more rust-busting sol- 
vent* attempt to free the drum, and 
then keep repeating this procedure 
until the drum finally breaks free. 

Your experience is valid testi- 
mony for removing drums periodi- 
cally (like once a year) to inspect 
linings and clean and tube lug hales 
and bolts. 

The Clean Air Act and you 

I have received many letters asking 
about emission controls and the 
law. The one that predominates is; 
“How can / (not a mechanic) legal- 
ly remove emission controls from 
my car?' 1 

To find out for sure what the 
facta are, I sought an answer from 
attorneys for the Environmental 
Protection Agency. The following 
statements made by Meyer Seal nick 
clarify the situation. Mr. Kcolmek 
is the director of the enforcement 
division of EPA in region II, He is 
located at Federal Plaza in New 
York City. Here's what he says: 

“The Glean Air Act of 1970 re- 
quires automobile manufacturers to 
meet certain emission control stand- 
ards, In addition, manufacturers 
and dealers are prohibited from re- 
moving or rendering inoperative 
any devices installed on a car to 
meet those standards. This prohibi- 
tion may soon be broadened to in- 
clude anyone who makes a substan- 
tia] part of hia livelihood by repair- 
ing automobiles. 

"In addition, many states have 
laws controlling the operation and 
registration of autos, which re- 



Do your own 
carburetor servicing 

When a carburetor slam giving a sign 
ll's been in service too tong and needs a 
face-tift, think about overhauling the unit 
yourself rather than replacing it with a new 
one. You can save as much as $5D. Trouble signs ^ 
include gasoline leaking from the carburetor and a 
sudden loss of gas mileage. Overhauling the imrt requires 
thal you remove {he carburetor from the angina, breaking 
it down to its major assemblies, cleaning It by immersion 
in Carburetor cleaner (basket system shown here is the 
easiest way), and reassembling ll using new gaskets and 
Other parts that wear out most Frequently, such as the 
accelerator pump and needle valve. See your automotive 
peris dealer for information concerning a cleaning and 
overhaul kll tor your particular model. 





quire that they be equipped at all 
time* with the emission control 
equipment originally installed pur- 
suant to federal regulations, and or 
prohibiting the removal or altera- 
tion of such equipment. Other 
.states have tailpipe emission limita- 
tions which could only he met if the 
car is equipped with Sts original 
pollution control system. In many 
cases these state laws and regula- 
tions have become part of the fed- 
eral law, enforceable by the U, S. 
Environmental Protection Agency 
through their inclusion in the State 
Implementation Plan (required by 
the Clean Air Act) for the attain- 
ment of national ambient air qual- 
ity standards. 

“We have recently become aware 
that at least two companies in the 
United States have published manu- 
als instructing citizens in how to 
remove emission control systems. 
One of these companies recently 
ran an advertisement offering the 
manual for sale* and promising 
greatly increased gasoline mileage. 
We have referred the matter to the 
Office of the New York State Attor- 
ney General, which may wish to 
seek an injunction barring sale of 
the manual in New York. 

"Since so many states (the num- 
ber may be as high as 35 or 40) 
have one or more laws related to 
automobile emission control sys- 
tems* and since the information 
offered by such advertisements is 
an inducement to citizens to violate 
those laws, your magazine might 
consider refusing to accept such ads 
fur publication, should they be sent 
to you. 

"We hope you will also carefully 
think over the advisability of in- 
fo rming your readers that in many 
states removal of emission control 
systems is illegal/* 

I want to add to Mr, Scotnick's 
remarks that although it may be 
possible to bend the law and explain 



how to remove an emission control, 
it won’t he done En Car Clinic. If it 
isn’t technically illegal to do so, it 
would certainly be morally wrong. 
So please — no more mail nn this, 

SERVICE TIPS 

■ We said a few month a ago that Chrys- 
ler Carp, was just about ready to issue 
an improved accelerator pump cup for 
the Carter two-barrel cabu rotor used on 
£25 and 310-cu,-in. engines. Well, it's 
here. The new cup ts supposed not to 
swell as Che old one does. Thus, ‘Ve- 
hicle drlvabllity and reliability'' should 
be improved. This means that hesitation- 
on-acceleration problems, for One thing, 
will be reduced. The new pump Is avail- 
able under part No. 4094856. The pack- 
age you get will include the pump cup 
(colored blue) and pump plunger spring. 

■ This tip comes to us from Paul HUts 
in the PM office in Chicago. Seems that 
Paul has a new VW Rabbit (gas engine) 
that deal! him a tow blow nol tong ago 
following a 50-mile drive. He couldn’t 
gel the engine to restart. It was plain 
dead, so he called a VW garage and 
was told to jiggle the fuse box. Sure 
enough, the engine started. We figure 
this is a good tip for VW Rabbit owners 
to keep in mind, just in case they lind 
themselves in the same hairy situation. 

M Champion Spark Plug Co. suggests 
that starting sprays In cold weather can 
be effective aids in emergencies, but “if 
not used property, they can be exlremely 
dangerous." Most sprays contain highly 
volatile, flammable substances, includ- 
ing ether, that era aimed directly into 
the carburetor with the air cleaner re- 
moved. If too much is used, there’s a 
chance of backfire through the carbu- 
retor. To avoid possible severe burns, 
keep your hands and face away from 
l he engine. 



GOT A PROBLEM WITH YOUR CAR? 

Just ask Moa about it Send yom question 
to the Car dime, Popular Mechanics, 224 
Wes( 57(F) Sr.. Ftfflw Yplk. N Y. 10Q19. WMlc 
letters cannot be answered intStYidualty. 
problems tost ste d yens ra/ fnfrjresr wjFr 
i?e published in Me column. 
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You’re gonna love our Great Little Car. 
Mazda GLC 8-Door Hatchback. 








Great little piston engine. Great little goodies. Great little price. 



Introducing the 

Greater Little Car. The GLC Deluxe 
5-door Hatchback. 13694**1 A roomy new Deluxe GLC in a whole line of roomy GLCs for 1975. 

The GLC 5-door is for those who believe the only thing better than a GLC hatchback with 
three doors is a GLC hatchback with five. 

It has GUI's split rear seat, standard. Which lets you take a back-seat passenger along, along 

with two weeks' groceries or golf clubs or luggage or what have you. 
Beth seats folded down reveals a plushy carpeted deck. Very nice. 
There’s a nifty little button under the dash that electrically 
unlatches the hatch.. (You may open the 



REMOTE 



CHOICE OF TRANSMISSIONS 



hatch from the outside, too. ) 

It has three transmissions 
to choose from. 4-speed is 
standard, while easy 
automatic 
and frugal 
5-speed are 
available. 

There's simply much more than you'd ever 
expect to a car ite size, But, for not much 
money. And that's the case with eveiy GLC 
model: the GLC Standard 3-door Hatchback, 

GLC Deluxe 3-door Hatchback, and GLC Sport. 

Mazda’s Great Little Car is a great little 
car. You’re gonna love it. 



HATCH RELEASE 



' fc5i.i|-=t£K IID 

fljHtona.1 S-s?t«lU'iwni Asur.. 
Y:«if Jtitaftg* a ay v\vy d* 
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"TOE Srsdie pnceS vSJightlj 
Lighe? Lit CfckJWElfo. 
and otha:’ areas ■ hues 
tirits*, ("eight, and rptc-r.i! 
equipraenfi art wrtrs S[jC 
prices fur □odea iwft s^nm 
rat^s frt'tr. *3fPl U) W65P 
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GLC. Now, four great little cars in all, from $3074!* 





Fast, accurate boring 
,..3 easy ways! 



1. Irwin Sp?edbor* 'W wood bit lor all 

eteclric drills, Spade -type head, original 
hollow ground point starts and cuts clean 
and fast in any wood, 1 7 sizes, V* * lo 1 ", 

Available individually or in workshop sets. 

2. Irwin Ho. 22 "Hiero-Dtar* hand brace 
expansive bit bores 35 standard holes V*" 
to 3', Jest dial the size you need. No. 21 
bores 19 standard holes, 34'tol Vi\ 

3l Irwin 62T Solid Center hand brace bil 
delivers double-culler boring action. 
Medium-fast screw pitch. Balanced cutting 
head. 18 sizes, V* M to 1 Vz'. Available indi- 
vidually or in sets. 





Spetdbor "68" Sati 

Gel 6’ or 13-bit sets 
in metal workshop 
organizer racks. 



Haw Protective Plastic Pooch T 

Speedbor "99’' W shank 
wood bile for electric drills are 
available individually in new 
easy 'to- store protective 
pouches ... to help you care 
for them as you do all your 
other Fine, quality tools. 



Slrail-Llrvt* 

Chalk Utrrt Rmi Pax. 

gtfei-y rerioiFS a& >t- 
y4(jrs«ir«i should Mv4 
an isw in 50 4r 100 ll. 
sail -chaining line bo*. 
Easy action reel. LeaK- 
prool, damage- real stanl 
aluminum alloy to* fits 
htnd or poefcei 




ImHn Screw 
Startar 

Marns. stisrls and threads hole far 
:;crnw in uhifi' non metal materials the easy way. 
wlifi hardly any tfiotl C*n also be u;«4 tt; 
“marking tool" whan drilling kolas. Hand us C 
tool In years tor home end workshop 
Available from your hardware or building 
supply dealer, end heme center stores. 

Al l Menu ot«e are available in rwtiir Siibi. 
frRrtflitcrEd U.S. PaLan! Olhco 



Wa s g ood 

I ■■ W ■ ■ ■■ as the name 

at Wilrtiiriffnon, Ohio 45177, sine* 1885 




Sound-eon l roiled toy van 

Kids can drive this toy van anywhere they 
want around the house with a wireless, 
sound-actuated remote control. A 4000- 
cycle signal Irom the Max Machines 
hand-held transmitter clicks Ihe steering 
mechanism into left, right and: straight’ 
ahead positions within a20-(oot range. The 
vehicle is powered by batteries and costs 
about $15. Schaper Manufacturing Co.. 
Box 1470, Minneapolis, Minn. 5544Q. 




Cable cars keep students safe 

Students at a Swiss driving school can 
go only as far as their teachers wish. 
Power from cables to their electric cars 
can be cut when instructors desire. 





Clearing the air 

Air cleaner mounts in return duct ol any 
forced -air system lo filter dust, pollen, 
other particles, About $115, Research 
Products Core . Madison. Wis, 53701, 




Super- accurate sniper rifle has warp-free stock 

A new Marine sniper rifle, said to be the most advanced of its type, has a fiberglass 
stock to avoid warping. If weighs 12 pounds and has a range of 1000 yards. 
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This is the VIR signal 
that lets you see color 
controlled by the broadcaster. 








Cdblitet Walnlil finish on high impact Simulated TV recuption, 






Inside this GE set is advanced computer-like circuitry 
that uses this VIR signal. To let the broadcaster 
automatically adjust all of the color on many programs. 
Flesh tones. Background colors. The entire color picture. 
All automatically. 60 times a second. VrR Broadcast 
Controlled Color, See a demonstration today 




VIR 

BROADCAST 

CONTROLLED 

COLOR 



THIS IS GE PERFORMANCE TELEVISION 




ENERAL 




ELECTRIC 






DETROIT 
LISTENING POST 



New automatic for GM makes 

General Motors is testing a light- 
weight, high-mileage automatic 
transmission to team with its down- 
sized cars. It will be offered on a 
limited number of cars next year | 
('79 models!, then expanded to all 
GM makes over the next several 
years. Sources that worked with GM 
an developing the unit say it will 
come dose to matching a manual 
shift in fuel economy. 

Fixed carb coming in ’80 

The 78 and 73 cars will probably 
be the last automobiles out of De- 
troit with adjustable carburetors. 
The carb is going to be made tinker- 
proof, or almost so. 

As reported In Wanted: a A T o- 
Tinker Carb f DLP, page 44, Feb, 
77 ) , carmakers want to remove the 
temptation to tinker with the carb 
because adjustments made after the 
car leaves the factory nearly always 
increase pollution. The government 
has asked the companies to come 
up with a no- fiddle carb by 1380. 

Want a big car? Buy now 

If you want a big car, a + 78, buy it 
now. You might not be able to get 
one later in the model year. Car- 
makers are so concerned about the 
government regulation that says 
each company's cars must average 
out to 18 miles to the gallon that 
they arc taking daily readings on 
sales. If big cars dominate, as they 
did during the 1377 model year, the 
plants say they’ll ration the big jobs. 

Ford says if the scale tilts too far 
in favor of big cars, it will cut pro- 
duction "even if dealers have retail 
(sold ) orders in hand." That may 
sound like a hustle to sell you a Eng 
car. It isn't. If the companies miss 




Dodg« Omni and nearly Idenlicnl Plym- 
outh Horizon — the new. hametmllt, 
front-wheel -drive cars from Chry*l*r 
Corp. — w|fi be unveiled this month, PM 
will have e full report In the January 
1976 iatue. 



the mark on the 18-to-the-gallon 
law, they will be socked with stiff 
fines. Five bucks for every car pro- 
duced during the model year for 
each Viuth of a mile by which 
a company misses the target. 
Not just the cars that fall below 
target, but every car turned out 
during the model rum That could 
add up to millions of dollars. GM 
and American Motors are in better 
shape than Ford and Chrysler to 
I meet the mileage law, so there isn't 
likely to he a waiting list for GM 
and AMC makes. 

New engines lees durable? 

On the subject, of miles per gatlon, 
engineers working on new engines 
that will power the cars of the 
13-ROs say it may be necessary to 
make sacrifices in durability for the 
sake of improving fuel economy, 
“We’d like to have it both ways," a 
Big Three engineer told me, "We'd 
like to build an engine good for 

100.000 miles, minimum, that would 
give 40 to 50 miles to the gallon. 
But if it comes to a showdown be- 
tween durability and miles per gal- 
lon, durability will be the loser," 

What are the priorities to con- 
sider in the design of a new engine? 
“Fuel economy Would rate as X o. 
I,” PM's source says. “Next would 
he durability and serviceability — 
six of one, half-dozen of another, 
call it a tie. Performance would be 
last. If the goal's 100 and you’re as- 
signing points, fuel economy would 
count for 50 points, 20 points for 
I durability h 20 for ease of service 
and no more than 10 points for zip 
and performance." 

GM Improves now-car guarantee 

American Motors and General Mo- 
tors have put the screws to Ford 
and Chrysler to improve their war- 
ranties, GM rewrote its warranty 
for the 78 cars. GM dealers are 
committed to repairing "anything 
that goes wTong that is our (GM’s) 
fault without charge 1 ' for the first 
year or first 12,000 miles. The only 
exceptions arc maintenance parts— 
plugs, oil filters and similar items 
listed in the owner's manual, 

American Motors took a step back 
with its warranty, although it atilt 
gives the best guarantee in the 
business. Last year AMC had a 
24/24 guarantee C'24 months or 

24.000 miles} on the engine and 



drive train, Xo charge. The com- 
pany still offers the 24/24, but you 
have to pay an extra 175 for it, 
AMC says the only things buyers 
of its cars will have to pay for are 
gas, oil and filters. Ford and Chrys- 
ler could ignore AMC when the 
smallest automaker was going it 
alone. But when AMC and GM join 
forces, Ford and Chrysler will have 
to think about falling in line. 

Buck-passing on warranties 

J have a beef about car warranties 
I’d like to see changed. They all 
contain a pass-the-buck feature on 
certain items. Tires are the prime 
example, If you get a bad tire, you 
have to argue it out with the tire 
company. The car manufacturer 
says it isn't his obligation. 

Tires aren't the only item. GM 
has an exclusion clause on its bat- 
tery. If the battery conks out. you 
have tn take it up with Delco — not 
the GM dealer who sold you the car 
— even though Delco is GM -owned. 

Why can't the manufacturer as- 
sume all liability for everything it 
puts on the car? 

Aluminum: pros and cons 

Aluminum weighs only about a 
third as much as steel and it has 
been making small gains every year 
in terms of the number of pounds 
used in cars, but from now on the 
gains may he measured in ounces. 
CM'fl Fisher Body Div. has been 
doing an advantages disadvantages 
study of aluminum versus other 
metals and the result is just about 
a draw. The study even gets into 
such things as recycling, shipping 
coats and amount of energy it takes 
to produce a ton of aluminum com- 
pared with that used to turn out a 
ton of steel. The car companies will 
unquestionably use more aluminum 
on future automobiles. But the all- 
aluminum or mostly aluminum car 
is a will-o’-the-wisp idea. W 
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Now’s the time for Retain 

The low r tar’ 
light menthol cigarette . 






iantninnl -vl r 'c l accounting larcvcr 7S V nr jnit.«.nthnl nij 
rtllrkWid inLht LJ S..* ladyurdf f I 3 mg -uf'jv 



* liwrcp 

\ 



The time for freshness, flavor and 
low far-lower than 3 out of 4 
menthol cigarettes sold in the US' 
And now. Double Coupons! 



Chcxift from over 1000 gilts and 
them cu ice as fsm wirh free B&W 
Double t Coupons. 

Call toll free (Mtiffl) 626-5510 
for your free Gift Catalog ( Kv. resi- 
dent call collect: (5U2) 774-7563.) 



E&gte Ciaw 
Spinning fleet 



Warning!: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



13 mg. " 1 #” 1,0 mg.niCDiinetsv.pn cigarette, by FTC method. 






MOTOR SWITCH 



SPECiFJ CATIONS 
Ppwerhead lightweight vacuum 

Motor 120 V., 60 Hz., 5.2 amps. 

Line cord; IS It. 

Maximum power: 560 waits 
Dirt storage bag capacity: 245 eu. in. 
Brush speed: 4000 rpm (minimum) 
Weight: 10.2 lbs, 

Price: SGO 
Warranty: one year 
From J.C. Penney, Inc,,. i3Qf Ave. of 
Americas, Mew York, N.Y. 10019. 
Vacuum available al local Penney 
stores and through catalog. 



PM PRODUCT TEST 

PENNEY5 LIGHTWEIGHT VAC 



W heo the news about 4,0. Pen- 
ney';* newest vacuum cleaner 
crossed my desk, several features 
claimed for it made the appliance 
an instant candidate for a Popular 
Mechanics Product Te$t r For one 
thin*?, the vac comes with two mo- 
tors instead of one and, surprising- 
ly, though it draws dirt from 
carpets with a fury, it is a feather- 
weight at 10.2 lbs. 

One motor in the housing deliv- 
ers the vacuum power while a sec- 
ond one in the powerhead (foot) 



REPLACEMENT 



INTER 
CONNFC1 

CORD 



provides the power to drive a set of 
brushes (photo, far left i designed 
especially for loosening dirt in car- 
pets. A second set of brushes sweeps 
dust into the machine. 

Out of curiosity. 1 used the vac- 
uum in my shop several days and 
found It rates Penney" h claim that 
It effectively vacuums almost any 
surface: T even used it to suck saw- 
dust from a sanded countertop be- 
fore applying Formica. — H.W. 



LINE C 



MOFOfl UNIT 





Every body fits a Body Billfold’ 



These days, every body's into a different look. A look that fits. 
And Ihe one billfold for that look is the Body Billfold Because 
the Body Billfold is made of leather so soft and flexible you'd 
think it's alive. Without ell the lumps and bumps 
that can come between you and the look 
you're looking for So no matter what shape 
you're in. every body fits a Body Billfold 



TRIFOLD Body EJ ill laid in B.ip3f!o Cowhide Sutm^slcd 
relmil ill Other 1m e 1 leal hers If am 40 00 and cllmr ISo-dy 
Billfold (O US 50 Call loll lime 1100-44? -4700 lur your 
fleaiSIt AmHy 0e@l«r If! Illinois 300-322-4400 Or wiilo 
Amlly Wcrsl Bond. Wm.cons.tn 530^5 



^/IMITY 
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1000 Hour Calculator 1 
Saves You Over *300. 
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INCREDIBLE 

BREAKTHROUGH 



Beneath the extentx c-f tt»e gem Quality Com- 
madane 5K beats a technology so new that 
battery -ife 15 5000 money saving . . battery 
saving hours Power consumption is 20.000 
times lass than conventional display calcu- 
late rs 

Save Over £300. It the least expensive 4- 
heur B-vn t battery costs $ 25. most calcu- 
lators using these square cells would cm 
thrtKjgh 1,250 at them neFare your 50PO 
hour 5K needed its first battery replacement 
You would save S3 12.50 And. $.25 per bat- 
tery is an unu&uully conservative Fiyure 1 
Solar Calculators Obsolete. The cost r-fFc 
CiertCy Claim Dccas-ionalfy made by some in 
support Cl HL-lar powered calculators is now 
a dead is sun 

Trevtl Light- A scant B.Srnrr* Ehm And lust 2 
inexpensive hearing a d batteries mean you El 
nflvdr heed a special French connection or a 
British adaptor or any ether bulky trans- 
former. Ybu won't have tc burden yourself 
W»th extra batteries, either 
EATS Largo-Entra Bald Readability. The 5K 
Has an advanced Liquid Crystal Oispsay which 
provides larger than ever bleck figures against 
b pale yellow background for clarity 
Pocked with Fveturae. CommOnsense. atge- 
b "lj l: logic lets you enter examples |ust as you 
would write them down on paper. 

Four Kay direct entry memory - Automatic 
8*1-00/01500001 percent- Square root-Auto- 
matic Constant-Electronic erasing ’ Clear 
Entry'' Key- Separate Memory Clear Key- 
Ormensians E%" W x dlM” □ 

2-Year Manufacturer's Guarantee- 
Uee it fur HD days - at our expense. Tp appre- 
ciate the design end performance df the 
remarkable 5K, ybu 
simply have to work 
and travel with it. FfJ 
After 1 0 days, you are , 
not satisfied with its 
perf ormanca r«um it t 

for e no- questions- e. 

_esket? ref ur-d 




5K calculators jF 1 19 9b 
12 W per calculator lor 
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rfUE IHCaCDlSLC SUN * SPOT 

CHRONOMETER 

Nmr betat has tliife been a 
timemacliint h powerful in ill 
performance, iff » iuttHtialk, 
n KTHiouilj Styled, jel so lew in price. 

A Major Breakthrough 
In Timepiece Technology 

The SUN 'SPOT n a Udltreni breed or time machine. Iriwovehve 
technology combines the feu' most cost ettective advances in 

S ee science: 'Liquid Crystal Clarity >Sdiir Power 'Quartz 
Ifal A«wr*cy ^Computer Ptwvsn. 

Liquid Cryrtai Clarity The SUN 'SPOT's laser beam constructed 
Display oflers 1 *o important advantages - Incredibly low cower 
consumption. a»sd continuous Alpha Numeric readout. Sfiows up 
to Hi large dbg If i plus the dev of the week, ell at the tame tone. 
Figures ire eisylp-reid ■ even n bright Sunlight kiri*rtt-OF| 
beehlfM for night wear. 

Sde Enwp A few hours d sunlight w ordinary incandescent 
light prbiijd* enough energy to power The built in reqha 'Enable 
batteries for 5 year}. 

Qu*rt* Crystal Aecuroqr Hu heart or our electronic timekeeping 
system is ils duarlf crystal TTil* oryttri it tf fast MMl atfmraqy it 
assured to within one minute a year. 

Computer Stuftte fhu tmM state taibrnmiature iothnokiey m the 
essential ingredient that makes the 5Ulff*5P07 SO powerful. .so 
easy to use . so thin and beautriutly slyled 
IneamptfiMe Performance Hours-MinirtevD*jr and Date are 
always on d, splay. Qi course. your 5UW»SP07 has buttons lor 
other modes To watch SeowKis hash by, touch 1 he ReSet button. 
Hours-MmuleS'Dav and Seconds a re now on constant d-splay 
Stopwatch and Lap Tune Modes Clock events with 100th i>1 a se- 
cond precision Touch the LAP bultcn to read the interim (nne. 
The ward "LAP", actually appears on your wilth display The 
STOPWATCH button stapra, the clock Time resumes at this poml 
when the button is Couched JE* ,n Mart unique b tfn hnte-to' 
ifopwaiteh lirfidiort- It yOu ire cldtkiitgan event, you can swrlth fa 
The Haur-Min irte-Day end Date. Remain m thu mode Of long at 
you wish la then return to Hie chronometer program The 
SUN 'SPOT is stilt timmg The event you were watching earlier 
Guaranteed Perform W? are so confident dF the performance 
of The SUNSPOT mat. in adddiqn loour own I Q-^av Trial oarrud 
end The manured liner's 1-year guarenlee we are oiler ing an Un 
cofiditKinal 5-Vear flattery Replaoement Guaranlee WtA.1T THE 
SUM' SPOT FOR 10 DATS AT fHIH EXPENSE. H. dunns this 
1 0-day tnel period, you are not saluhed. you may return if Ipr a 
Lprompt refund cwt 
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The 
Qriqinal 
Velveteen 



Discover Air 

The Beautiful Way To Sleep 



tM Mvld'c UmI Ccmurtifilr H#{UR9 
Pfk lnd^mdf-1 lb U iupt-jn 

The AtR CQIL BED has become synonomous with the most revolt* 
tmnary and luxurious *.»y 10 tcenCt n. fhird pT ypgr life You ?rn 
gsnl ly but firmly supported by 100-t air instead of metal springs 
and sTohing Many chiropractors agree the si ructured Atr Coil Bed 
has unprecedented orthopedic value asa permanent mattress 
Lightweight .. Sensual Adjust* lu your nmlort The Bed rs an 
expen^hce in rest or pby unmaiched by any ulher &u$pori Mruc- 
ture If lakes The seasickness immobility aiwl wfl'Rhl oul of 
water beds Yet. >1 gives you the »mr "give and lake" sensation 
Two people can sleep on a full, dueen or king life bed vn-fuahy un- 
disturbed by Ihe other s movements This is because the wr owl 
construction - win hiukiple f pnlrO»ied air ctianUmn - supports 
four body evtttfy and Independent Fy, 

Store iT bn a shell, lake it camping, use if in your van. luei. suih 
mer home an a floor or in a frame Sunbathe and (loal on it Asl 
0" high standard st^es Twin-jg’s?*". Double- W a 7A " , Queen 
6C - j BO” , Xing- 74 ’ k^O" 1 InFIllOs n minutes with any air pump or 
cannister vacuum (Adaplei included} Durable 2o oauge poly vinyl 
cleans w-fh soap and water Repair hit included L year maculae- 
Furec't warcanly. K%fi Powered Air Pumps AC pump operates 
from standard electrical oulfef. DC pump ooerafej From .turn 
cigarette lighter. 155 M-each Do no* be cimhFud by Inlecor 
imitations. This li the original 
permanent . red velveteen airbed, 
once priced as high as & 1 1 9 95 r- 

Bx«u«otraMrttdir*d:frutii. £ 

manufacturer arrangements, *e 
have been iWe to eNnunate ah 
randdlemancemarKl pass 

iignifinnl savings d-rciilly to you 
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SAVE UP TO 25% SO 
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HOMEOWNERS’ CLINK 

QUESTIONS ANSWERED 



Cut a decorative border 

/ have no suitable power tool, but 
I'd like to rut a decorative edge on 
some mold in if. Is there a simple 
way to do it with hand tools ?- — 
Martin Weeks, Bun par. Me, 

You can cut an edge bead on 
straight or slightly curved pieces 
with a simple tool The drawing 
shows how it can be done with an 
altered flat-headed screw turned 
into a small block of wood File 
the screw head to form a sharp 
cutting edge as shown, then turn 
it into the wood. The block will 
guide you in cutting the bead uni- 




formly. 

When the cut reaches full depth 
as determined by the size of the 
screw, round the outer edge of the 
molding to form the bead. Use 
various sizes of screws to form 
beads of different sizes. 

Power vs. wind-driven vents 

I’ve considered both power antf 
wind-dri ecu roof vents to remove 
hot air from my attic. Can yon 
help me ifcciiJp, naming the ad can* 
tapes of both?- — Detiv is Miller, 
Ftridyeview, tit. 

The best choice between wind 
and power-driven ventilation sys- ■ 
terns depends largely on the type 
of roof construction on your home 
{and in other cases, whether ven- 
tilation is planned for an existing 
home or for a home under construc- 
tion ), 

Hoth the wind and power-driven 
systems need fresh air intake 
vents a a well as hot or moist air 
outlets. 

With a natural ( wlnd-dri v«n) 
ventilation system it's important to 
have properly positioned ventila- 



ors to take maximum advantage of 
the natural airflow. There are sev- 
eral placement areas for ventila- 
tors, but the combination that’s 
often most efficient Is ridge ven- 
tilators (outlets) located along the 
ridge of the roof with unde reave 
vents (inlets). Since installing a 
ridge vent is a fairly big job, this 
wind-driven system is most often 
put in when homes are being built 
and the roof la under construction. 
There are other areas where vents 
can be installed to work efficiently. 
These locations will depend on the 
roof construction, such as directly 
in a sloping roof or at the end of 
a gable. 

Power ventilation systems with 
unde reave vents and a power ven- 
tilator exhaust positioned on the 
rear slope of the roof are very ef- 
fective and fairly easily installed 
in existing homes. You must pay 
energy costs to run them. On the 
other hand, they can cut aircondi- 
tioning costs, 

A ventilating contractor can tell 
you whut type of Wind- driven sys- 
tem your roof needs. Weigh its 
cost and proposed efficiency against 
the cost and efficiency of a power- 
driven system. 

Mobile homo energy savers 

What rati a mobile-home owner 
with central air , pas water heater , 
(fas oven and underpinning do to 
save money cm energy? Is it pos- 
sible to add insolation to a mobile ? 
Ar*r (here new roo f coverings to 
help reflect heat? — Edward R, 
Renick, Jacksonville, Ark , 

Your mobile, if of standard con- 
struction, is already fully insulated 
according to accepted practice. 
However, you mention " underpin- 
ning," but don’t describe it. I'd 
look there for cold-air leaks that 
could admit cold air under the 
doors. I'd also check the fit of all 
windows. I know of no practical 
roof coverings at a price that would 
be offset by heating or cooling 
savings. 



Op you ffuto a home maintenance w repair 
problem? Sand ft to Homeowners Ctinrc „ 
Popular Mechanics. 224 West 57 th S( r „ Hew 
York. H,Y. 1QQ19, Letters eefjflol fee so- 
SfterOU individually, Out problems pt wide in - 
terast will be discussed In tors eoto/no. For 
mare home repair and mmntarmnce help, yet 
PM 1 9 Home Cars Guide. $4 95 postpaid. 
Send orders to PM, Dept. HCG, ttoir TGM, 
New York. N Y. 1001Q, 



Gurgling plumbing 

Out plum binp in all capper tubing 
(piping). When either the bathtub 
or lavatory in drained r there’s an 
increasingly loud gurgling Bound, 
In a pipe or rent running up 
through the maf the solution? 
There's no each vent in the system 
at: this time. — Mrs. J.B , Schian , 
Saginaw, Mich. 

If the system is not vented* as 
you aay, it should be. In fact, the 
building code requires that all 
plumbing fixtures be vented. Other- 
wise, water draining from the tub 
or lavatory can create, in effect, a 
vacuum which would cause the 
“gurgling” noise you describe. 
Even if there were proper venting, ! 
whole or partial vent clogging by 
leaves or other debris would create 
the same effect. In this case, you 
should have your local plumber 
check the system. 

Match new and old brick 

/ recently built tin addition onto 
my house. The new brick veneer 
color doesn't match the original. 
Spraying water on the new work 
matches the brick , but when dry 
the new tines are lighter. Is there 
some way, some type of n coating 
perhaps, that would give a perma- 
nent match? — Alex Petra, Long 
Valley, A r -f. 

Were I faced with the problem, 

I would apply a rout of clear ma- 
sonry sealer to one or two of the 
new bricks and allow them to dry. 

If they match, there you are. If 
not, then I would add a bit of con- 
ventional outdoor paint used on 
wood (a red pigment) to the sealer 
and try again on several bricks 
until I attained a sat is factory color 
match when the sealer is dry. In 
either case, be sure the bricks to 
be treated are dry and clean. After 
that it'd simply a matter of trial 
and error. IM 
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POPULAR MECHANICS 



You probably know as well as anyone that the 
wilderness can be unforgiving. Rarely gives second 
chances. 

So, the question becomes whether an off-road 
vehicle should be a converted pickup, like a Blazer, 
Or, one designed specifically for the wilderness from 
the very start, like a Scout 

The differences are obvious. 

The Blazer is stuck with the w idth of the pickup. 
Whereas the Scout is 9(4 inches narrower. So there's 
less chance of getting stuck in a tight spot. But still 
has room for 5 man-size men plus all their gear. 

The Blazer inherits the turning circle of the 
pickup. Whereas Scout remembers those dead end 
trails with a3'-8 r ' tighter turn. 

Then there's a lower center of gravity than 
Blazer* A 12-degree better approach angle. Selective 
4-wheel drive w ith all powder teams. We could 
continue into next week. But w r hy belabor things 
whenyou're starting to get the idea. 

That the Scout is every bit as uncompromising 
as the places you want to take it. 



Scout 

leads the way. 



r~Tht 



eres only so much an ad can tell you about 
this much machine. So we're offering you free 
brochures with full information telling how all 
Scouts lead the way. Check [he one you’re inter- 
| ested in and we'll get it to you. pronto. 

| D Scout Ml □ Scout ■ Diesels 

□ Scout Traveler' □ Scout 1 Towing 

□ Scout Terra 1 * 1 Pickup □ Scour SS II 



7 12LAPM 



Your name 
Phone 



i pifLiAC pri.nO 



Address 
City 



Stale. 



Zip 



Mail to: Scout Brochure, International Harvester 
RO. Box im Mossville, Ilk 61552 
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INTERNATIONAL HARVESTER 






POWERS OFF RUST Ofl PAINT 



Ftorravtia run? ind ii^in -1 iiuT inching -imn-ut f.iu^ijirt-j 
fi ffi mlei „-i.p*nvie n-ngtn^ij ChS^iCBl 

(Mirtf i*m<iiy*i , l JMi»-iLi,s pi idiii* Ml yiXj .Ji. tr* |&6 in-<V 
■•Ip u»il Lfifrif.'Br *ill-i nu i*rl ur| nl>I .■ lay bul • aulid UhI 
li J d.-lp liX'l La&liahrehire *.iri*iu'iditrdiDl i^ui 




FufiHETgBf _ Whan m«d pa ejiyar|*d 
iBBvrtf. iqiin •rndai.h l.nun taMly tar paml ny 
Mo tuftflmij WWl yjna nrjin MM- 
HUdJicJ*- 

HQMi$ — ■ Do#* i= L>j K&i EtmJia k irHjtba* 
mpgftti yy gnu ■S.»«t**nmo pcwl* a* 

■Tflll 

AUTOS — Pmijy*p run anu p*,ni IrfH*1 

mil,, . I, ► n may,,:; 

PQ4TS _ Si i.;ii ins?. jia.nl bM ii Jciw. *;> 
1i'<^ wiXhJ- FTidl-y-i. livan I'bengUs-L wii-nou? 



HOW TO ORDER 



Print ninu, addmav tily, t>p S*nd ch*ek, roerny 
grct-o-r nr print Maflgrphar^g «r Bnni.jmn-rliArd i|VLl B | 

curd no. ind »np. ditu (icwy. no C.O.D iJ, Mhii. ft*. 
Add *tl*x it*. Indicate FINE - For lurnHuie, MEDIUM ■ 
for wood 4 mitili, COARSE - tor big Job* 
fmndhno ehtrg*. 



• On# notary SHippm ■ * 10 \ 7 Sppd. 

• Two Rotary Strlppiri - Ml .DO Pftd. 

• Three Flglery Sli Ipperu ■ 'M. K> pp<t 
Send order to: DIE Mtriullng 

PQ Box 4«1 - SprlthgUeld. MA&IIQfi 
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REMEMBER THE WIN TER 
OF 1977 f 

Cut Your Heating Costs 
in T978 with the NEW 

IciR-OJ-LATOR 
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Tractor steams at 6 mph 

This steam tractor, about Vi scale, Is toting children around a London suburb, The 
model, lound In a dump, was restored by Anthony Falconer and goes 6 mph. 




Quick key change 

Fast-swileh capo 
lairing clamp) for gui- 
tars lets pick-a-little 
players hold strings 
and change key with 
one hand, simplifying 
chord structure. $5.95, 
Pickers Pal. Bo* $33, 
Van N u y s , Calif. 
91408. 



Kitchen mill in a kit 

Grind your own Hour in a mill you 
assemble. Test unit produced 1200 
pounds In 2$ hours. $139. Excallbur, 5711 
Florin-Parkins, Sacramento, Cal If. 95828. 





Electronic watchdog 

Radar burglar alarm, with solid-state 
plug-in circuitry and battery backup, can 
be set to protect aoy home area where 
a thief may pass, sounding off bolls. 
Gard-Site Is $330 at J.C- Penney stores. 
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POPULAR MECHANICS 
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Kodak's newest, lowest-priced instant camera. 

It s simple. The Handle 



The instant camera with a gift for brilliant color. From Kodak. 




Say "Merry Christmas" 
with The H-andle^-the simple 
Kodak instant camera that turns 
out beautiful instant prints with 
brilliant color by Kodak. 

See pictures develop 
before your eyes in minutes— 
protected by an elegant 
textured Satinluxe M finish, 
Nothing to focus. No timing, 
no peeling, no mess Simpfe'? 
Yes. But more, Bright, brilliant 
instant color by Kodak 

NOW SAVE $10 on 
Kodak instant cameras and 
film. See your 
photo dealer 
for details. 

Nul* KodaH instoni 
cvnpas uw {PB ill) 
klx&a ncifeii'* u« IMm 









APPLIANCE CLINK 

QUESTIONS ANSWERED BY FALL MANN 



Pooling our resources 

What besides a bad door seal allows 
an wdercounter dishwasher to 
leak? — - Dewey W J . Wood Jr. f Dunn, 

N.C. 

Here you go. Dewey : 

I ■ Split in the spray arm (inspect 
and replace if necessary) , 

■ Out-of-line door (check for equal 
clearance on all sides and firm lock- 
ing; make needed adjustments). 

■ Loose or damaged water-feed 
hose (check and tighten or replace). 

■ Leak in the tub (replace). 

• Very high water pressure ( re- 
duce pressure by partially dosing 
the water valve and test). 

■ Loose joints on the waste line 
(check and tighten if needed). 

Kill a wait or not 

My wife says tkat leaving a tele- 
vision set on with the volume 
turned down for periods of 15 min- 
utes or so every so often as she per- 
forms some eh ore is less harmful 
than turning the set on and off fre- 
quently. She contends that frequent 
on-off switching hurts the picture 
tube , / sap that her practice wastes 
electricity- IVAoVt right t — A ndrew 
R , Cosetta, Riverside , Calif. 

Hold it* pah You’re not going to 
get me in the middle of a husband- 
wife dispute. I'll give you the facts. 
You decide who's right: 

Fact: Frequently turning a TV 
set on and off does not harm the 
picture tube. Saying that it does is 
an old wives' tale. It may put some 
stress on the on-off switch, but even 
that’s debatable. 

Fact : The electricity you save 
turning a TV set off whenever you 
leave a room is infinitesimal. Even 
with today's high price for elec- 
tricity, the cost of operating a TV 
get. ia tow. According to the Gen- 
eral Public Utilities System, the 
cost of operating various 
types of TV sets seven hours a day 
is as follows ( cost is based on a rate 
of 4.8 cents per KWH ) : 

■ Black-and-white (tube) : $1.44, 

■ Black -an d-white (solid state): 
58 cents, 

■ Color (tube) : S2.8S. 

B Color (solid state) : 8L02. 

Cam can’t 

/ otvn a Whirlpool two-speed (trash- 
ing machine. When it switches from 
“wash” to “rime" 1 cycle, the knob 
pops up and the machine stops. 
When I press the knob down, the 



machine starts again and competes 
all cycles without incident. What 
causes the knob to pop ftp I — C ■ 
Sea ffide, Staten Island, N.Y. 

Probably a defect with the timer 
is causing the knob to pop up since 
the knob is attached to the timer. 
Timers are simply a number of 
switches ganged together and con- 
trolled by individual cams, (see iL 
lustration). These cams are turned 
by an escapement powered by an 
electric clock-type motor. Basically, 
the cams open and close switch con- 
tacts to control the sequence and 
timing of the machine’s cycles. 

If the knob is popping up at the 
same moment during each operation 
there can be a weakened timer part 
causing the malfunction. You are 
overriding the trouble as you manu- 




Typical Timer 

ally push the knob buck down. The 
weakened part could be a cam arm, 
cam follower or spring, 

To correct the trouble would 
probably necessitate replacing the 
timer. After you learn the price* 
you may decide to take the trouble 
to push the knob back in place. 

In hoi water — again 

/ am writing in reference to a let- 
ter appearing in the June 19?? 
Appliance Clinic from Mr, George 
Kresina of the Cleveland Eiectric 
Illuminating Co. His comment}* tv ere 
undoubtedly based nr* Professor 
Goldschmidt's tests at Purdue Uni- 
versity. These tests are obviously 
faulty, since they recommend the 
(rater heater be off only 10 hours 
daily. 

Actually a consumer will bare- 
adequate hot water if the water 



heater is on only three to four 
hours a day. 

We hare just completed the only 
study ever made in the field where- 
in a meter actually put on an 
electric water heater in consumers* 
homes UT(d « study made to deter- 
mine the difference between usage 
with and without a timer. The tests 
showed that the participants saved 



SERVICE TIP 

Black and Decker Manufacturing Co. 
has voluntarily recalled about 40.000 
Mu. 8209 Type 1 weed and grass I ri (ri- 
mers. Tha trimmer is sold with an un- 
assembled two-part handle thal con- 
sumers must assemble prior to use. 

Tesla have indicated lhal consumers 
could damage (he Insulation surround- 
ing I he elect rice I cord when assembling 
the handle. Such damage could result 
In serious electrical shock. 

Consumers are urged 1o slop using 
the No. BSCS' Type 1 trimmer and return 
it lo an authorized Black and Decker 
service cenler {as listed in the classified 
pages of your lelephcne directory). 

Trimmers subject to recall will be 
modi lied to a No. 8209 Type 2 model 
at no cost to the consumer. All No. 
8209 Type 2 trimmers incorporate an 
additional safety (ealure to safeguard 
against any future possibility of o I me- 
trical shock from this problem. 

Consumers who require additional in- 
formation should call collect lo Black 
and Decker, 301 /B2B-2955 between 0:00 
a.m. and 5:00 p.m. E.S.T, 



<th average of SO ft. 7 KWH per 
month. This would result itt month- 
ly savings of $10.02 based on the 
national average electric rate of £.8 
cents per KWH . Since the cortf of a 
timer installed by an electrician 
should be no more than $57, the 
pay-back to the consumer on this 
basis is less than six months. En- 
closed are tropics of our results . — 
James C. Jiff Her, president. Inter - 
mafic Corp„ Spring Grove, 111 + 

If Mr, Miller ia correct, and the 
five case studies from him indicate 
that he is, installing a timer that 
permits the water heater to func- 
tion only three to four hours a day 
will save money without any incon- 
venience. Wl 



if you save a question shoot any appliance, 
send it to Appliance Clinic, Popular Meehan* 
id. 224 Wosl 57 th SL, New York. N.Y. 1 QG 19 
Sorry, hut tetters cannot t?9 answeratf indi- 
Vj dually, Problems bf wide Interest wifi bo 
discussed in this column, 
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¥«. therms a rot of business waiting 
for tlie man whs can sharpen saws, planer 
knives, jointer blades, wood chisels, scis- 
sors, axes and other garden, shop and 
home tools. 



Beta* SHARP-ALL does all these jabs 
quickly with precision And ill A b E prol.r 
lor Ydu. You «n become Sharpen In* 
Ne»dqiorten for carpenters, builder?, 
lumber yirdi, factorial, home wjrtcfhQp 
hobbyists. And, you can itjft this Money 
Making business for less than *50. 

FREE BOOH tells fltfw to U*rt yioyr own 
Sparoti-mo business while you are Still 
working at yOur rffiUlar job- People beinp 
in their work and pay Cash — Over 90c si 
•vary dollar you taka m is cash proiir 



JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS- 

*4.000 a ^OK 

* TV* .A- at hj mur All Am r.™ 

■ m nf LK"J| H.&M * |Uf purl lima, tnd hup* 
lu iipud iVw*l, Ntn- duln| WVh I « HA* Ss»lJ 

«* Nr- r-L fmAr C-p, «H -UnwrrJ Huton" 



Let Belsaw prove 
YOU can do it — On our 



YOU Can Earn Up To 

An 
Hour 



$809 



FULLTIME! 

SHARPENING BUSINESS! 



No Selling, No Inventory . . . Year Round 
Cash Profits and YOU Set The Hours! 



In 

YOUR 

OWN 



f. ,Y™ VuS iMiT 



30-DAY FREE TRIAL OFFER 



7&<t mfed fa 

• “I Wd bMM i-tlrlhf r<+ ytdre. but —4* 
■.Trtld 1u cull ■! ulu-lrd J*4 I h*d Mkfi urt4 
Will S(T* “f ♦fuipP—L bvL iAf [lJl4d#-Ay. warn 
ml m*i IV knu-h E chcfprhrd ,W blri-i my t I'll 
nl — iPLlhuuL idnitlclAi >3 Alt N«W r tut thd 

lint liipa ia *r Uft. i <u -r lluL 1 *“ ™™.“ 

fvn, CuftmJiu# 

r«m Jioii 

■TM, ft+l urdij i. m * b| day. I tab ... 141 L*ltl 
(Uu >l,yi l ■vr+uir w-ii, bvl I r I f v r A I IMb» 
pft-w n Uvltpr tour lid HUI im wJri 
I h> prw+Al>r fhltrfiAf rrr Fbt*. and la»«i 
■ U 1W And Linlr Nw ^hi-ptn+fit far •*!** n 

awutthi 

r.Q. KiUtt 

ti .fcrrf. timri A Carol, mm nur 



Y*u lilt ftUhlfll use accepting ihii iHMr tu haw uilly you 
can turn y*ur ipirt Uma into sir CASH PitifUl BJtll g*ur HR 
Ctmplili lltarpanmc Shep. Send tgupti or mall pviUird tar 
full attain on nur akclufivt 30- Pay f r*t mat Qflirt 



FREE 

ROOMLET! 

Gives Lull 
detain- 
Sendlor 
your copy 
today. No 
obligalmn 



w? 



El 



tout OWN 
IttlKU 




Our Fr*r» Book leHa 
how to start a profit- 
able, lifetime home 
B harpe nine buainuflj). 
how we hafp you Qrow, 
how wa ll finance you, 

0 ELS AW SHARP- ALL CO. 

71BZ Field BuLldiittiC 

Kansas City, Mb, S41 1 1 



RUSH COUPON TODAY FOR FREE BOOK 



■ ‘-Jlouttii u T Amar-ALL f«w jr**n 144. w«4 II 
K*t a tWFlhmi fend mor-tl Lhin n,i II 
-wild. I rrl-Fir Abcf^wd A -* Im m, KTh ku| 

-»-n | hi! L» 4^1 L mjf r*C"lM J»*k I hlW- 1 M 
l» hi-+ .MMIhldf I* *o Nu- I km uofA tourk 
Iku ] Pd aU« t» <1 - I hw* A# prnijf H 1H 

■ IkAId ,|[ A» LI ■ I iFFh " 

f 14 

GftftdVM*. WddJIlAfFM HIM 



tOOX “Diaailtd 

■ "[ *U dml'M Vr « 4 ctiiJ — 4 -hit* i ki p fa j id 
Uliim MW TWt bfl.rrJ mm tM* die 

i*f ppU I'd p«r w wm «rt'» I flw'l Mhlrrh 
I Atari —Art tot cFitla- Wm but 1 iLp-rwd my 
tatl>nm bullMAi |JU1 Lima cud nd A l['i luffidd 
Md* rn fad -tIA — " -urt ICjn | ren A " 

ifiA i)'-' ■ # r 

fiapt rip* rw i r 



No obligation ... No salesman will call 



BELSAW SHARP- ALL CO. 
mi Fttld Suilding 
Kansas City, Ma. €4111 

P lease fflnd my FREE copy of your hook 
Lifetime Security'’ and full details on 
your 30-0ay Free Trial Offer! 



Ndin’ii! 
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Slot* 


Tip 











HINTS 

FROM READERS 



Making holes in hard metal 

ft 

m 




Use u punch to m«ke hole.H in hard 
metal.H such im aprinu nr HtHinleaa 
uteei that can’t he enftlly drilled. 
Rest Uie metal on a block nr lead 
aheet. Give the punch ; ! t sinprle 
blow vvith u heavy hammer. This 
works on Hquare, triangular, pear- 
shaped and other odd-shaped holes 
as well, — Kennttfi Wilts 

Mark paint level on can 

When you're lluishect painting, 
draw a line at the paint level on 
the outside of the can to show the 
amount of paint left for the next 
job. — Eliznhetk S. Dmtiet 



Improvised wall hook 




Make a simple but. effective wall 
hook from a 4-In, length of coat- 
hanger wire, TTnare a :li hole at 
an angle in the wall. If you hit a 
stud, you can insert u nail instead 
of the hook, — >We;r He&x 
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Each one year gift 
subscription 



(save 1 1 .00 
on each gift 
you gw} 



To take advantage of these Special 
Christmas rates, fill in and enclose 
payment in the postage paid envelope 
today. Or, fill in and dipout the 
coupon below and mail it to:. 

Popular Mechanics 

PO. Box 10063 

Des Moines, Iowa 50350 



Wish your friends a Merry Christmas 
with a gift subscription to 



the Do-it-yourself Magazine that's fun 
and saves you money, too! 



Special gift prices: 



Popular 

Mechanics 

PO Bo* 1006) 

Des Moines, towa 50;) SO 



“ — — - — 1 

Chugc Orders $uty*c« Id futpHhc rt Acceptance Canadian and Fcwelgm prices on rcquwM w* will mail Muectrvc : 

cards to announce your ?il tvery will p* made to start gift luCrfcnpUom wit* inc January 1978 him* 

Orders not received i\ lime will Hart with the n*n hr w -Or wrrtwt 6 to 19 wee ki lusm receipt of your order. 

If you art renewing tout Own lubtcnetkw « welt *«d we receiveywrirt«™jctioni * te«t SweeH before 
eepwatPort, we CrtpruwcK continuous WMCr 

Each one year gift subscription 



Sent! (q (please print; 



Send to ( please print) 



My name < please print) 



Address 



Address 



Actdress 



Crty 



City 



City 



Slate 



Zip 



Gift card to read 

L— _____ 



State Zip 



Gift card to read 



State Zip 

□ Please irvdude my subscription at Christnsas 
prices 

□ Enclosed f 

□ Bill me 1 _ — 



mtiai Here 



l*fMr January l r 197*) 



mu 



J 
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YOUR MOTORCYCLE: 

If you like 
working on 
bikes, why not 
make a 
living at it? 

There are more than a dozen 
motorcycle mechanic schools in 
the country — maybe one of 
them is for you, 

by Clifford Gromer 




At the American Motorcycle Intlllule in Daytona Beach, Fla., 
tiudentc get 'handi-on" I raining In all systems ol Ihe bike. 



W hen motorcycling' was young 
and dealerships were few and 
far between, most riders had to be 
their own mechanics. The early bikes 
were cantankerous and required 
much attention, if you weren't me- 
chaniealEy inclined, you more often 
than not ended up walking, 

Today things are quite different. 
There are about 10 million motor- 
cycles in the United States f includ- 
ing non registered off- road machines! 
and an estimated 15.000 qualified 
motorcycle mech antes — one mechanic 
for every 750 motorcycles. 

Training is part of the answer. 
Courses in motorcycle mechanics are 
available at some high schools and 
junior and vocational colleges. Being 
part of the public education system, 
these programs usually are inexpen- 
sive. Specialized private schools also 
offer courses at a much higher cost. 
One such school, the American 
Motorcycle Institute in Daytona 
Beach* Fla,* offers a 12-week resi- 
dence mechanics course which will 
tap your wallet for $1395 < » $95 lab 
fee is included). You can expect to 
pay another S25 or so per week for 
si motel room. Meals are also extra. 

The course at AMI includes class- 
room instruction which covers basic 
motorcycle theory and extends to 
personnel and industrial safety. The 
laboratory phase of the course in- 
cludes a dead-engine lab where two- 
and four-stroke engines are torn 
down and reassembled. Another lab 
has running engines mounted on 
stands. Here students practice car- 
bu ret ion adjustment, ignition timing 
and troubleshooting techniques, A 
frame and suspension lab demon - 
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si rate* fork and swing-arm rebuild- 
ing. Use of micrometers* vernier cali- 
pers and dial gauges is demonstrated 
in a measurements lab. A wheel lab 
teaches tire changing and wheel 
spoking. Students also learn machine 
shop operations using a boring bar, 
valve grinders and a hydraulic press. 

Two other program alternatives 
are offered by AMI: a six-week resi- 
dence course combined with a home- 
study correspondence course that 
costs about the game us the 12-week 
program; and a ti4-lexaon all-cor- 
respondence program which combines 
motorcycle mechanics and dealership 
management training. The price tag 
on this is 

A caution 

A word of caution here on (my 
moto rcy c 1 e n > i- * es fw ttde jz re co u rise : 
You cannot learn how to use special 
toola or equipment without hands-on 
experience. The only way to learn 
how to work with your hands is to 
work with your hands — not reading 
about working with your hands. You 
can learn much from a co r respond - 
dence course, but you won't become 
a mechanic. 

There are several schools like the 
American Motorcycle Institute, But 
because no uniform standards exist 
for motorcycle mechanic instruction, 
the quality land value i of these 
courses can vary widely among 
schools. Several factors separate the 
good schools from their "so-so’ p 
counterparts. Instructors can make 
or break a school. They must be 
competent* know their subject and 
have good rapport with students. 
Classes must be of reasonable size. 



Physical facilities can aid or de- 
tract from the learning process. For 
example i Are the motorcycles ele- 
vated on lifts or benches or do stu- 
dents have to sit on the floor to work 
on the hikes? Are there sufficient 
teaching aids such as audio- visual 
equipment? Are bikes and compon- 
ents current models and is the supply 
adequate? One item that is often 
overlooked is the availability of a 
placement service. What effort, if 
any, does the school make in finding 
employment for its graduates? This 
is Important because unless you're 
taking a mechanics course simply as 
a hobbyist, all the preparation in the 
world is worthless unless it pays off 
in a job. 

Check 'em out 

How can you weed out the poor 
schools from the better ones? This 
is difficult for a layman, hut there 
are general evaluations you can 
make. As a rule, go with a school that 
has a large faculty. This way, if one 
or two teachers are duds, you still 
ean learn from the others. It pays 
tn visit a school before enrolling. 
Check out the facilities and sit in 
on a class or two. Talk to the students 
and get their impression of the school. 
If they think that the school is a 
ripoff, they won't hesitate in telling 
you about It. 

Read all fine print in the enroll- 
ment contract very carefully — espe- 
cially w here it concerns extra charges 
for lab fees or equipment. Most im- 
portant is the school's refund policy 
if you drop out of a residence or 
correspondence course, You could 
fPitasc run re? oiHe 5GJ 
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Economical Kubota 
diesel tractors are just right 
for those in-between jobs. 



You know the kind of job we 
mean. Too much For a putt-putt and 
not enough to justify a bid. expen- 
sive tractor. That's where Kubota 
diesel tractors fill the gap beautifully 
For farmers, gardeners, landscapers, 
greenskeepers, estate owners, build- 
ers, and more. 

But don't confuse Kubota with 
ordinary small imported tractors. 
There are several very important 
differences. 

The Kubota Tractor Line itself is 
unique. It comprises a wide variety 
of machines that range from 13 to 
40 horsepower, and from about 
53.000 to $7,000 in price. They are 
all powered by precision, liquid- 
cooled, economical diesel engines. 
Most are available with two- or four- 
wheel drive. And you can have your 
choice of farm or turf- type tires. 

Kubota offers the full range of 
high-quality implements to handle 
just about any chore on the face of 
the earth. 



All Kubota diesel tractors save 
you money at least five ways; ( 1 ) low 
initial cost; (2) low maintenance 
cost; (3) all-around diesel fuel econ- 
omy; (4) long tractor life; (3) out- 
standing operating efficiency. 

There are over 700 Kubota dealers 
in the U, S. with complete parts 
availability and service capability. 

36-year-old Kubota is the fifth 
largest tractor manufacturer in the 
world. Kubota is number one in 
sales in its class in the world, and 
the United States. Kubota, is Asia’s 
leading manufacturer of diesel en- 



gines. And Kubota also is listed on 
the Hew York Stock Exchange, 

So. don't settle for anything less 
than a Kubota. Check the Yellow 
Pages for your nearest Kubota 
dealer -or call toll-free at (600) 
421-1058-9 — or send in the coupon 
below for more information. 
KUBOTA MID RANGE DIESEL 
TRACTORS AND IMPLEMENTS 
ARE SOMETHING ELSE 

^TOT^VERTIsitHC DEPART MEPHT~ 

I Kubota Tractor Corp. 

I 3G0 West Ca rob Street 
Compton, California 90220 

P!e«e send me mo ft information on 
* Kubota Tractors and Implements. 

. Manip 

t Address . _ — . _ 

| Ory_ * 



UKUBOTn 

PM- 1 i 
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FREE BLUEPRINTS and TRIAL LESSON 

— for your greater success in Building 

Beginners, craftsmen, even foremen and 
superintendent:;. have sent for thi 1 ^ free 
blueprints and trial lesson in Plan Reading 
as a means at trying out Clbirago Tech s 
home-study Builders training. Lcamhcnv 
ytHt tan master Han Beading— Estimat- 
ing-™ and the practical details of all types 
of construction in your spare time at 
homo. Mail coupon below or phone 
TOLL FREE— see how you, loo can pre- 
pare for a better Job— higher income, or 
start your own contracting business. 

* PHONE TOLL FPEE (£4 HRS.f 

1-600-526-6050 ixisie 
CHICAGO TECH/School for Builders 

2000 5 Michigan Avenue, Chicago, HI $061 fi 

J CHICAGO TECWSehMl Isr BulldMi Veterans 
PiptlPMa??, 2Q« S, MicNB*" Check 
j Chicago, ill. &063$ Here ' J 

I Please mail me a Free Trial Lenon, Hiyeprjntj 
> jnd Builders Caralca. I underilarKi there it r*o 
f oSiiaat^n — r >Q salesman will call 



NXMF 




ACF 




CITY 


STATE 


ZIP 



Build this 

BAVARIAN 

REGULATOR 

for only $129 




3ft" i 13^“ X JV 2 " 



■ Pre-cut Do-il- 
Vour&clf Walnut 

Kit 

•Pre-ianded, 
rc ad y-to- finish with 
(it re wholes drilled. 

* Complete hard- 
ware (except (lass) 
and easy step-by- 
step directions., 

■ Exquisite 14-day 
key- wind move- 
menu 

This beautiful fin- 
ished will duck, as 
Shawn, including 
glass $166. 

ORDER NOW at 
these low manufac- 
turers prices. SUP- 
PLY LIMITED 

► Write far twr tree j 
ceiar brochure. ^ 

(2D5> 666-03 E0 



WOOD WORLD 
vvy CLOCKS 

P,Q, B*i 111, Dept. PMI27 
Bellinirotti Rd n Theodore, Ala. ItUl 

VISIT OUR FACTOftY - 

\ NE4H BHLINGHATH GAfiDfWS f 
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YOUR MOTORCYCLE 

(Corfftn^etf item pege £>?) 

be in for a bad shock if you don't 
know exactly what you're signing. 

It would be nice to think that you 
can walk out of one of these schools 
with a diploma and land a mechanic's 
job. It usually doesn't happen. A lot 
depends on the supply and demand of 
motorcycle mechanics m your area. 
If you happen to catch a dealer short- 
handed at the height of the season, 
he probably would put you on doing 
simple mechanical work whether you 
had a diploma or not. 

What dealers primarily look for is 
work experience and tools. If you 
have a basic knowledge of motor- 
cycles and a complete set of tools but 
no formal training, you'll most likely 
get the job over the man who has 
just a diploma. Moat schools prepare 
you for a position as an apprentice 
mechanic. It takes years of experi- 
ence to progress to the journeyman 
level Dealers do not have the time, 
nor can they afford, to train you. If 
you’re lucky, you'll be sent to a 
factory service school for concen- 
trated study on selected models. This 
type of training is very salable to a 
dealer when you look for another job. 

One last word about motorcycle 
mechanics schools, ami it applies to 
any type of school. You can go to 
the best school and learn nothing, 
and you can go to the worst school 
and learn something. It all depends 
what you put into the program. W 



FACTS ABOUT SCHOOLS 



American Motorcycle Mechanic* School 

2fl4Q North Haletad St, Chicago. III. 60657 
Lind 13700 N.W. 1&lh Ave. Miami. Fla. 33054. 
Types of instruction; Resident, resident/ cor- 
reap on denca, correspondence nig hi courses, 
and other options, length of resident i reining' 
Minimum 4 weeks, maximum 12 weeks. Tuition: 
From $550 lor basic he me -study course to 
Sit SO fer full enhanced courses, 

American Motorcycle Institute, Inc. 

1445 Slcy trooper HO., Daylong Regional Air- 
port. Daytona Beach. Fla. 32014. 

Types of instruction: Resident, resident i /cor- 
respondence. correspon donee only. Length of 
course: 12 weeks, res idem. 6 weeks, resident 
plus correspondence. Tuition: $1395, either 
plan. Includes books, shiris and tools. $595 
for mechanics correspondence course only. 
$995 for mechanics and dealer management 
combined correspondence course- 

Denver Institute of Technology, Inc. 

2250 South Tejcn: Englewood, Colo, 501 IQ. 
Typa of In struct ion; Resident train in j, day or 
evening. Length ol course: Day, 300 hours, 
eight hours per day for seven and a half 
weeks; night, 3Q€ hours, lour hour3 per night, 
Monday, Tuesday and! Thursday lor 25 weoks. 
Tuition: $1250; lap fee. $100: books. $25- 

Hutchinson Area Vocational 
Technical institute 

200 Century Ave. Hutchinson, Minn. 55350. 



Length ol course; ii months, approximately 
1620 hours. Tuition; Residents of Minnesota 
under 21, I roe; residents of Minnesota over 
21, approximately $550 ($2 per day); nonres- 
idents, approximately $1350 ($5 per day). 

International School of 

Motorcycles Inc. 

14427 South Western Ave, Gardena. Csllf, 
00249. 

Type of Instruction: Resident course. Length 
of course: 5 nnprtlhg. Tuition: $1045 lor the 
Advanced Motorcycle Technology course. 
(Thom are also an -evening course, a hobby- 
ist's course, snd a course lor women.) 

Los Angeles Trade Technical College 

406 West Washington Olvd., Lea Angeles, 
Calif. 9001 5. 

Type o-f instruction’ Resident course. Length 
of course: 2 years. Tuition' Free to Cali- 
fornia residents; $34 par unit tor non ms id orris; 
(66 units n Herded for graduation), 

Michigan Career Institute 

14466 Gratiot Ave.. Detroit, Mich. 4820S. 

Tyco of instruction: Resident training, day or 
evening. Length ol course: Day, 12 weeks 
|$-1£ noonk 249 hours, Tuition: $960. 

North American School of 
Motorcycle Repair 

4500 Campus Dr.. Newport Beach, Cal it. 92663. 
Type of Instruction: Correspondence- Length 
or course; Can be completed in approximately 
350 hours, according to school's brochure, 
Tuition and olher charges: $459 to $525, de- 
pending on financing arrangements. 

Pasadena City College 

1570 East Colorado Blvd,, Pasadena, Calif. 
91106. 

Type of instruction: Resident, day- Length 
of course; Two years, 1406 hours {motorcycle 
courses aloog with other courses required lor 
degree). Tuition; Free to Pasadena-area resi- 
dents; California residents pay no tuition, but 
are subject lo a number of restrictions: Non- 
residents, $2230 ($570 per semester), 

Pinellas Vocational Technical Institute 

6 TOO 154th Ave.. North Clearwater, Fla. 33529. 
Type of instruction: Resident training, day or 
evening. Length ol course: One year, seven 
monlh-s. Tuition: No tuition for residents, but 
about $500 in lees and books for the entire 
course; nonresidents, $100 tuition ($50 per 
year), 

Rogue Community College 

334$ fledwood Hwy-, Grants Pass, Ore- 97526, 
Length of course: Two years, lull time. About 
1300 hours, Students are In class 25 hours 
per week. Tuition; $6GQ for resident in district 
(county }; resident in state approximately 
$1360; nonresident, approximately $3000. 

Scott Community College 

Seim onl Rd., Beltendorf, I aw a 52722, 

Length ot courses: 11 months, approximately 
1620 hours- Tuition: Resident, $540; nonresi- 
dent, $840. 

Standard Technical Institute 

3435 Broadway. Kansas City, Mo. 64111. 

Type of instruction: Combination resident/ 
correspondence. Length of resident training: 
4 weeks. Tuition: $1395 (includes tools and 
home-study lessons). 

Technician Training School 

1000 Island Ave, McKees Rocks. Pittsburgh, 
Pa, 

Type of Instruction: Resident course; 3 

months. Tuition end other charges: $1600, 

Texas Slate Technical Institute 

James Connally Campus, Waco, Tex. 73705. 
Type of instruction; Resident training. Length 
of course: One year {lour quarters), approxi- 
mately ISoo hours Instruction. Tuition: Resi- 
dents of Texas, $240; nonresidents, $960. 
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ri]L piFF'il .nrl-..ijFi.J in NRI'* Rii'amulii* 
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HR I SCHOOLS 
McOraw-Hirl Continuing 
Education Conl&r 
3039 Wisconein Av&nue 
Washington O.C 20016 



Please check to* one free 
catalog onty, NO SALES 
MAN WILL CALL. 



ntdirtf Pnlff. NPi Awiompn** 
Coniulwii. .i-'d Amc,«c.a 3 
nirnir^nl ShpCk f.ii' O' ,0f 



Richard Petty says, 
“I like the way 
NRIhome 



training teaches 

Wm vnAHflin wvwvwiff 

professional 
servicing” 



Th#tr Up-To-Oaie Courses Can 

P rep era You for Farl-Time Income or 

a Career 

Whan yw lire depends on the mechanacau 
peflormpnce oF b car, you gel lo know and 
appreciate lop mechanics. And believe me 
they re Few and tar between. I* there ever 
was a held where opportunity is knocking. 
This is i! 

1'm sure glad to see professional home hair- 
ing like I he two NRI courses Corre olong 
With NRI training, you can keep your pres- 
ent lob while you learn, and you get !he 
kind of hands-on experience that pays oFf 

under (he hood It's a lot ol training lor 
the money 

Learn Aula Servicing Fasl 

NRI s Basic Proieasionai Repair Couf-se cov- 
ers (he basics or aulo repair in 30 lessons. 
From headlight to ia-i!iqht, you'll learn an 
you need to know, quickly. Basic 
home training includes eighl 
important service items, includ- 
ing an Induchve Pick-Up DC 
Power Timing Light, ignilion 
and Electrical Systems Analys.s 
and Tune-Up Instrument, 

Tone-Up tool kil, and more. 



paining materials you need lo be a reel pro. 
in addition to personal services end "bile- 
size' lessons, you receive 10 pieces ol auto 
service equipment, including an Ignrtiort 
Anaiyier Scope. Diagnostic Engine Analyzer, 
inductive Pick-Up DC Powef Timing tight, 
ruii set or tools, Torque wrench 4 diiletent 
tesi gauges. and more You'll learn (o ser- 
vice electronic ignition systems, and -even 
auto air conditioning with an air Condi- 
tioning systems analyzer and a relngerant 
systems leak detector 

Train, with the Leaders™ 

NRI and McGraw-Hill 

No other school has NRl s experience in 
homo framing . . or McGraw-Hill's back- 
ground m continuing educalion MaH me 
coupon and check col what may have lo 
oiler Over a million slu denis nave trained at 
home the NRI way. and you can too 

if the coupon is mis&nq wrtic NRi Automo- 
live School. 3933 Wisconsin Avenjii, Wash- 
ington, 0 .C zoohj. 



Become a Professional 
Mechanic 

NRI s 70- lesson Master 
AulOrrtohve Technician 
Course includes the 
equipment tools and 



f — | AUTOMOTIVE MECHANICS 
U COURSES 

□ CB. Color tv - Audio, Communi- 
cations, and compuiu.' Eleclronics 
COUfMt 



□ Air Condilioniing, ReFri gyration, and 
Heating Courses 



RUSH FOR FREE CATALOG 



□ Approved under Ol Bill if taken 
tor career purposes. Cheek for 
details 



Name . 

|PI**|if PrinPi 



Age 



Address 



City /State /Zip 

A National Home Study Council Accredited School 



M*1J7 



J 



PHOTO 

HINTS 



No-cost filter case 




You can make a simple holder for 
five or six filters from the plastic 
cases that the filters come in. Just 
pine the top of one case to the hot* 
tom of the next one* building a 
stack, i The eases* with true screw 
threads rather than friction clo- 
sures work best, i You'll be able 
to identify and remove any single 
fitter without exposing the others 
' to dust or possible fingerprints, 
Make a separate stack for each 
filter diameter you use, and add 
to It as you buy filters— JLnne 
Sander 

Borderless copying 




How do you hold a borderless 
print when you want to copy the 
full image? 1 made a pane] with 
openings through which masking 
tape grips the hark of the print. 
The panel is heavy cardboard; Va- 
in.-dia, holes were punched but 
could be bored. Outlines of com- 
mon print sizes were inked on the 
front, Poke tape through the holes 
so that it won't produce dimples 
on the print surface . — Wttiter £\ 



w j r 



Mar-*" 







FREE 



SPECIAL 
CHRISTMAS OFFER 
WITH PURCHASE OF 381 
MOTO-TOOl KIT. 

This $4 value 
woodearvlng booklet, 

by master wood-tarvm, Spike Boyd. 

[C<Hip6f> Tor this 

free booh packed 
in every spedolly 
marked Model 
1$1 carton.l 
Loom how you 
can ca rve wood 
sculptures, mini- 
atures, other cmtl 
projects and 
works of art. Con- 






fains pa Herns. 



FIND DREMEt WHEREVER 
FINE TOOLS ARE SOLD 






• Great fun for the entire family. .. for hobby . craft 
and do-it-yourself use around the house. 

•Comes with 34 accessories for drilling, grinding, 
canring, sharpening, sanding, polishing, cutting, 
e Variable speed control lets you dial the right 
speed to fit the Job. 

e 100% ball-bearing construction for smoother, 
quieter operation. 



insist on DREMEl. More than 1.000.000 satisfied users have. 
Send this coupon for our FREE full-line mini-brochure today. 



Name 



AtJdress 



City 



Slate 



DREMEL MANUFACTURING 

A Division of Emerson Electric Co. 

491 5 -21st Street, Depl.ES 1 2, Racine, Wisconsin, 53406 



DRILL SHARPEN SAND GRIND 



CUT 



MODEL 381 MOTO-TOOL KIT 
(power tool and accessories) 



MORE 



THAN 1,001 HANDY USES: 



CARVE 



B'J 



oectMsen 1977 




• mm 





LUBFUPLATE DIVISION f!5KE BHDTHEK5 HEMMING COMPANY 129 'LOCKWOOD STREET NEWARK NJ GTIOS 

MANUfACTUftIHG Pi.AUT5 IW NEWARK H J O/ldMYQ TOiLCJDO. 0tU043GQ5: DISTRIBUTORS ftATtONWlOE 



THE KONICA AUTOMATIC COMPACTS. 



SMALL WONDERS. 



WBRlPLflTE 

spraY 

Lube'A 



- E _*CAHr FDR AtfTQMDlIVt 

m K ^l nHJ household 
^ON- COMllW' fi 



‘ ■‘-(■..y -ill -Jt’1** 

Ar i*n uhoit rnim* 



HI PLATE LUBRICflflTS 



Kt-i'm'd com pat Ik i;ivt‘ you 3$mn 
qu d 1 1 ty wi s h i nstar i [ i oj d ea ■ H ■Cv 
automatical yset the cor re* L cxptv.jr. 

You can choose built-in pop-iroek'r 
tronic i l r i h or' iynqhfo t a^n mode ■ 
There r s a compact ra-nge- 



1 inder CDmera and a n OcQs'-ornrCfll, last 
;o(>c-focLir>inE model too 

And withes 1 1 Korin .. A-.ilomahc.: Com pa i : . 
■The lens a ‘one is worth the pru e! 

At your Konii .m lealer 
Or wnle k>r full ripliii 
Konn a Camera, 

Depi fji'd-i 

.V: ; • . i u i *_ 

N Y L ; 377 



NEXT MONTH IN PM 

■ How to survive in four car 
when you can*t go in snow, 

■ iceberg towing* tt*s tricky , 
lough and treacherous work t 

■ How your sparkplugs tett 
engine-condition tales. 

■ TO great shop tricks Irom 
a master craftsman. 

■ Life aboard a bus. 

■ How to talk directly to 
Detroit about your car. 



iga|«llfTI«M 1IKWICI IVfauLir M,rh< M.i:*«IIih 

wlU, imiihi ■ ^ ■ 1 1 i r (mm i[i r r |--rr ef ■ HWFyitrtv nt-w hi- 

irn -.1 - ut - Krii | m >. p . i . rd * r . rilll ' llln ^ tM-S "I 

I'FlIi i Ml HR E if pmniki Mil. (Ironing .JcjlfL ury (.} In.. Pr^.i | 



*H'I Vl-Tr * Mil II i use LI.- IikhiLw 



If fnr Hint rfMi-'.i 



::k 
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U-.IM . 1 1 . | PM I ^iU I v 1 1 1 * li.Ul .•,iP'.vil*iLLnib, ll IE 1 1 ■ rv 

■I- Eui ..IS full ■■■• |M«|iljvi|Qili s'lii.i h.*v hi., i-hiim-.i Irlmi- 

■'■III MMll’l E'l.-p.M ill. I i -- pft MJPh ■■li'H-rB I -I III >1 I 'Hll.lll.il 

■I 1.9 I'll. Jl-i. I I J Ht* Mnnifv. I"*« -n-Mii 

MIMI'M > Hill lllILH' U r I > pil I.I. 1 ..MI ‘.I . | 1 1 LI.-.II.' T| |.| |OV|_ 

nliCI -8 w.llr III Infill If.i i ih. .1 . 11.1 ..-ML i H i hit li,|.Li.r,M-L.L 

1'iirnilnr .vidchnBlf'*, I 1 .if. h.k i >.i> iri4 . es*-. u.i.wi.. [.i** 

r.fl.l til. Tj. In l-r... ifUirfif-M ,-vrviCT. iiIvhr# h-ii'I. -m sl.i.i 
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Popular Mechanics 

F’.O Bdk IDq6d. Pci Maine*. -50350 

YES! 

o ly*ir 57.97 
□ 2 year* f 14.07 
Payment of S 

Bill Me _ 



Pleai* enter w«pm 

my s-L h s.t rsplian 
1 c POPULAR MtCHAMlCS fpr= 



is endowed l 



Initial hare 



Name 


(plena prim) 


Addrei* 





City Stile iip 



Vnur fir*) ceyy will be an its way to y*n 
in sis to twelve wseks. Watch tor ill 



Charge wrim sntijeil lc ^nbl I sher 11 * mcficjiiici. 

(Aanvt pi ices ajiol y In g.$. 4 Pas^iimw gnly am 
Other tgiii lines ^rkl Sb.CJO per year 3 . 



CHANGING ADDRESS? 

If yfsu're jsJennina to mnOwe. plena lei U* 
know jsi itdii ei£ht before changing 

your aoorcss. Atlach current eddress labol 
and IjII in your name end your ejaw addreaa. 
Thi* will serve to injure urompt service on 
your subscription. 



Send el# lobal with your fllAli 

end new addraea to; 

POPULAR MCCH ANICS 
to BON 10-DE4. Dfli Hainei, lew* 50350 



NAME™ 

NEW ADDRESS 



(Plea*# print) 



CiTY STATE ZIP CODE 
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{the BUCKLE CONNECTION) 

Alliance American Arms & Accessories, Inc 

brings you more of the newest and more of the most comprehensive selection 
of solid BRONZE, antique BRASS and PEWTER finish Buckles 
along with our newest Hand Enameled belt buckles for 
the brand new 70 SEASON 



Pewter Buckles $4.00 ea. or 
any 3 for $10.00 

Air I'ewier Style Buck let have solid brass 
hooks wiin movable retainer an back, to 
insure maxim tun durability and guaranteed 
not !o break oil, MUST SP£GIFlf when 
ordering either antique pewter finish (Silver} 
or antique brass finish Iguld), 

Buckle are epoxy coated to protect finish. 
All buckles fit any IIA" to 2" belt. 

BRANQ NEW’! Hand Enameled buckles. 
Right Id Knepand Bear Arms, lb? American 
Flfl^. and the ConfederatE Flag m glorious 
Bed, Wbil* and Blua. These buckles are 
hand enameled and 14 ki GpJd plated, 

Rfltaii far only $5.95 e# dr 3 tar tls.Cfl. 

The following uuckles ore available hand 
CAST ir SOLID BRASS far 19,95, Colt 
Revolvers. Eagle in the Sunset Winchester 
REpaatin^ Arms. Harley Davidson, F.l.C, 
Patience, Integrity and GutH, Confederate 
FJag. LArft* Eagle Head. Browning 



GENUINE BELTS I Black or BrnwnJ 
width, qil tanned and waxed 

(sizes 2b 41. | $5.50 as. 

Brand New 19? 7 Season Cal lectori Brochure 
Featuring over J5B buckles Styles and Other 
Hems send J1.00. 

To Order, briefly describe the BUCKLES of 
your choice. Whether you want them in 
Solid Bronze M„ Pewter style S4-D0 
dr *Py 3 Tor IIQ.IW, or our brand new Hand 
Enamel ecf buckles {Right to Bear Arm&, 
American Flag, & Confederate Flag} only 
$5.95 or any 3 for J 15-00 

AJJ buckles are 2 Vi* limes larger than piclured 
here 

Prompt Delivery . . . DEALER {INQUIRIES 

welcome. 

For immediate delivery send Postal 
Monty Order; 



include SO*. fpr postage and handling far 
eneb rteim ordered . And send all orders to 
ALLIANCE AMERICAN 

J*,0r BOA Orpt,, Mid town Station, NTf 1D0 IB 

Special Order Buckles available lor Clubs 
end Organizations. Minimum order pf 72 
oieces. Sand tor details 

Send to: Alliance American Arms Accessorial, 
Inc., P.O. Bax G30 Midfown Sta. f N.V. IDOIS 

N.V. rbsidanls add sales tax 

Modal # 

Eacicsod 1 Check M.O.. 

Name , 

Address 

City Stria Zip 

Master Charge Visa American Exp 

Interbank Exp. Date 

Card j 

Signature 



ALL BUCKLES GUARANTEED TO LAST A LIFETIME 




First automatic-focus 



camera 

Electronics give 
point-ancf-shoot capability 
in the 35-mm format, 

W ant a camera that does every- 
thing for you except aim and 
trip the shutter, but uses an ad- 
justable lens for maximum xharp- 
ih»rh 7 Want a camera that complete- 
ly automates Hash ami won't he 
thrown off by room conditions? 

You’ll be able to buy it next 
spring. 

From advance information, it 
looks as though the Koniea C35AF 
should be a perfect snapshot and 
grab-shot camera. It will be the first 
camera on the market with built-in 
automatic focus, and it’s being aimed 
right where it's needed: at weeketid- 
and- vacation photographers who 
want better pictures than the same- 
times- blurry snapshots they've been 
getting with fixed -focus lenses. 

Konishuroku , Photo has stored its 
coup by being the first camera maker 
to put to use a device that's been 
available for a couple of years. 

Honeywell Inc., announced its 
Visit ron u: Auto/ Focus module in 

!975 r The module works like a con- 
ventional rangefinder, but replaces 
the human operator with an inte- 
grated circuit that compares images 
seen from two positions and tells 
the camera when they are most alike. 

I The 10 divides each of the Images 
into five strips, measures the bright- 
ness of each of these, and signals 
the closest band-fur -band eorreapon- 




Au lofocu 5 wl ndcwi 
flank Koalas name; 
indicator la right of 
lent shows distance 
set. Camera hat pop- 
up, automatic Hash 
3$-mm f/2,S tens. 



deuce between images, I In 
effect, it's automatic tri angulation 
to determine the distance to the sub- 
ject. 

What Koniea has done is to design 
a way to use the module output to 
set lens-to-flim-plane distance with- 
out the complexity and expense of 
solenoids or servomotors. Technical 
information wag sketchy at press- 
time, but the scheme is une of using 
the module signal to atop lens travel 
at the correct focusing distance. The 
lens is not moved by shutter-release 
pressure, but is cocked with the 
shutter by the rewind lever. This 
method of shifting focus to use the 
Visitronic output was predicted here 
nearly two years ago {see Coming: 
New Cameras That Fanis far Yom, 
page 9G. May '76 ) . On release, it 
travels from the close-focus position 
{3 feet, 4 inches) until it H s arrested 
by a mechanism, similar to the 
trapped-needle setup that Koniea 
uses for shutter-preferred exposure 
automation. 



You’ll know what 
the C35AF is focus- 
ing on, because there's a bright out- 
line in the viewfinder of the module's 
10 1 by 10° field of view. 

Focus automation is further ex- 
ploited in this camera with built-in, 
fully automatic electronic flash — the 
correct aperture, determined by the 
focused distance, U set for you. 

It may be possible to fool the 
automatic -focus system— shooting a 
small-figured, geometric wallpaper 
pattern* for instance — but probably 
not when shooting people or scenery, 
the usual snapshot subjects. Actual- 
ly. the system may do better than 
you or I can do with a conventional 
ad J u sta ble- focu s came ra — espec tally 
when shooting fast and with moving 
subjects. Besides* not everyone's 
visual acuity is really good enough 
fos" sharp manual focus. 

The C35AF is expected to carry & 
list price under ?2i>0. Kcmlca Cam- 
era, Box 1102, Woodside, NX H377. 
— Stephen Walton 




Vlsttronlc module li brain that compares 
Images from two viewing position*. 



FIXED 

MIRROR 



INTEGRATED 

CIRCUIT 




Distance to 
subject 3* determined 
by angular position of 
moving mirror and baas 
line between mirrors 
(about 45 mm.). I meg re led 
circuit output signal lixea point at which 
control mechanism slops Inward (toward 
focus at Infinity) travel of taking lens. 



MOVING 

MIRROR 



TAKING 

LENS 



£6 
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*7H fflERCURY ZEPHYR UIAGDR5 



SFACE: RATED 4 CUBIC FEET MORE CARGO SPACE THAN ASPEN AND VOLARE WAGONS' 
MILEAGE: RATED 3 MPG MORE THAN ASPEN AND VOLARE WAGONS" 

ZEPHYR WAGONS: 29 MILES PER GALLON HIGHWAY 19 CITY 23 COMBINED 
TOTAL CARGO SPACE (SEAT DOWN): 795 CUBIC FEET 



•Based on EPA Buyer's Guide. 

* 4 EPA estimate for Zephyr with 3,3 litre engine, A . pen .md 
Volare wijh 3.7 I lire engine, botti with manual transmission, 
(Your aciual mileage may vary depending on your car's 
condition, optional equipment, how and where you drive. 
California estimates lower,) 



MERCURY ZEPHYR 

LINCOLN MERCURY DIVISION 







Warning: Tbs Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



16 mg, "tar\ 1 .0 mg, nicotine a\r. per cigaretli FTC Report Aug, 77 



DBA iW TCnc 



ctriT '”®' 1 



|\ 



I 



More Tobacco 



Less Tar 








tV' W, )r 



t 



...than 

Winston or Marlboro. 



Rich, full flavor is the promise that Viceroy makes. 

And it’s a promise that Viceroy keeps. 

The method for delivering flavor is as simple as it is smart. 

Instead of using stronger tobacco, Viceroy uses more' tobacco, 
and a lower 2 ‘tar’ blend than Widgton'&r Marlboro. 

The result is a mild, fully pac] 
with an extra satisfying taste. 

And, yes, lower ‘tar’ thar^ Marlboro 



* DU RING 1*376 VICEROY KINGS HAD. 13 Y WE IGHT, 22 3S WG5 MORE TOBACCO THAN 
WINSTON KINGS A«D 40 Li2 M05 MORF TOBACCO THAN MARL8O&0 K1MG5 < AVERAGE PER CIGARETTE* 
2 VICEROY HAS A UNIQUE AGEO-Hl I NO OF NATURAL LY LOW TAR TOBACCOS AMU A SPECIAL PROCESS 
THAT ALLOWS THE USE OF WORE BARTS OF THE TOBACCO LEAF THAI ARE LOW LN TAR 
IVICJFTOY 16 MGS TAR WINSTON L9MG5 'TAP! MARLBORO 17MQS TAR’ AVERAGE RER CIGARETTE 
FTC RF PORT, AUGUST 1977 1 
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These identical mixtures of tab*- 
fat-ary at id and yds represent the 
misery of acid indigestion com- 
plicated by gas. A plain antacid is 
added to one, Di-Gel to the other- 




Di-GeJ quickly neutralizes, the 
acid and breaks up the gas. The 
plain antacid is not .made to re- 
lieve this problem. It works only 
on the add. white Pi-Gel relieves 
both. Read and follow label 
directions. 




Get fast relief. 
Get the Di'GeP 
Difference. 



Computer chess: 

Easy to play, not easy to beat 



I t used to take a computer big 
enough to fill a kitchen, hut no 
more. To play chess against a com- 
puter today, all you need is a compact 
hoard-sized Chess Challenger, 

The Si 99 game has a full-blown 
computer inside, programmed at a 



level to challenge experts while teach- 
ing beginners. Average players beat 
it 25 to 70 percent of the time. 

You talk to the computer via a key- 
board, It talks back in red LEDs 
above the keys. The board has special 
lettering you use to key plays into 



the computer. Moves even include 
castling and en passant E 

The set, with wooden pieces, is 
available from Chafitz, 1055 First 
St. H Rockville, Met 20850. It's also in 
the fall catalog from Heath Co., Ben- 
ton Harbor, Mich. 49022. 

Ifs wired and tested and plugs 
into 110-volt a.c. Great for learning 
and practicing, it even can tune and 
sharpen the game of an expert. — 3 uihj 
Curtis 




Instant chess partner ii Chess Challenger, ft computerized board by Fidelity Electronics. 
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CHEVY TRUCKS. 

TOUGH AND 
T1GHTFISTEO. 




conditions are 30,000 miles 
between spark plug 
changes. 7,500 miles be- 
tween oil changes, ] 5,000 
miles between oil filters, 
30,000 miles between air 
cleaner elements and 7,500 
miles between chassis lubes. 

NEW AVAILABLE 
VB DIESEL PICKUP. 



This is the kind of innova- 
tion you expect Chevy 
Truck to offer, a new diesel 
engine that gets impres- 
sive fuel economy estimates 
— 27 mpg highway, 20 city, 
23 combined Your mileage 
depends on how you drive, 
your truck's condition, 
where you drive, and 
available equipment. Note. 
Chevrolet pickups are 
equipped with GM-built 
engines produced by var- 
ious divisions See your 
dealer for details. 



STANDARD PICKUPS FOR 7a 

It's no longer enough to be a tough, tireless worker. 
Today's standard pickups have to run a long time 
between routine maintenance stops We're talking 
about 78 standard Chevy pickups Tough Tight- 
fisted. Right for right now. 



/ Massive Girder Beam 
f iront suspension. 

Aitached a i each end are two 
Rleet arms ion 2-wheel-drive 
models l thai He* indepen- 
dently up and down allowing 
wheels lo individually step 
aver rough spots tor a smooth 
KSertdy ride 



Computer-matched brake& L 

FVoni disc brakes and firmed drum 
rear brakes are dUtOfin.atica.Py com- 
pu ter- matched lo gross vehicle 
weight The bigger the truck, the 
bigcrer the brakes 

Tough ladder-type frame, 

Deep-sectoiL, channel ^de rails tor 
strength Drop design allows low 
cab TTxiunlmq. easy entry 



Counter^ngled. rear shocks 

One is positioned (orward, the at her 
alt to help reduce brake and power 
hop 



Built to last. Look at 

the record. 



95 7% of all Chevy trucks, 
in the ten most recent model 
years recorded, were still 
on the job This is based 
on the latest available 
industry model year regis- 
tration statistics through 
July 1, 1976. 

~ " m 



El L. Pcft^Cb, Juiv =. 19?6 IflTT 
list : ill rial jViSi alir* 

Maintenance, a Chevy 
strong point. 

For the standard Chevy 6, 
under 6,001 tbs. GVWR, 
recommended service inter- 
vals under normal dnving 












is the C.C. Season! 



Imu* for thal spirited holiday 

And now, for the holiday season. 
i.L. comes l)ean(ifu/!yi'ift- 
wrapped at no extra chante. 
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Rescue 

from the 

heart 

of a 
typhoon 



Crewmen of a downed 
bomber are saved from a 
raging sea in a daring feat 
by nuclear subs fighting 
40 -foot waves. 



by Capt + Charles Barton, 
USN (Ret.) 

^%apt. Leroy Johnson, pilot of Co- 
V#' halt 2 , a R-52G of the Strategic 
Air Command, tasted into takeoff 
position at Andersen Air Force Rase, 
Guam. It was past 4:00 a.rm, July R, 
1072, Two other planes in the flight 
already were airborne. 

Airman Daniel Johansen, gunner 
and, at 21, the youngest member of 
the crew, felt, the power surge, the 
runway bumps, then 1 If toff. 

Lights dropped away in the pre- 
dawn darkness as the aircraft headed 
seaward above the surf that crashed 
against Guam's precipitous northeast 
coast. Cross winds from local show- 
ers burbled over the cliff, tossing the 
plane, an indication of bad weather 
throughout the Western Pacific. 

Three tropical storms were on or 
near their flight path. The nearest 
would grow into Typhoon Rita — a 
storm they'd come to remember. 

As the bomber climbed through 
20,000 feet, Johansen's headset came 
alive. '‘I've lost airspeed readings." 
It was the captain. 

'Tt's out over here, ton," replied 
his 25-year-old copilot, Lt. William 
Neely III, ‘'Johansen, come forward 
and give us a hand." 

The gunner unstrapped and went 



With Typhoon Rita building up to a 
full-tea te blow, the 8-5 2 G died at 
30,500 lee I, Sin crewmen hit I he 
«llk to experience a nighl of horror. 

DECEMBER 1 97? ?3 






‘This rescue ...the ultimate 
test of skill and courage . . .' 



to the flight deck. The pilots looked 
worried. Johansen read out correc- 
tive fictions from the manual. It 
called for more power, But even 
when this was applied, Cobalt 'J still 
dropped behind the other planes. 

Copt- Johnson leveled at 30.500 
fret, let the aircraft pick up speed 
in a short descent, and engaged the 
automatic pilot, with 4 'altitude hold.” 

A few minutes later the plane began 
to shake. Suddenly the autopilot dis- 
engaged and the nose pitched down. 
The rate-of-climti indicator pegged 
out at 0000 feet per minute down* 
and l he altimeter began to unwind. 

Crew must bail out 

The pilots struggled for control. 
Johnson snapped orders. "Everyone 
to yntir seats." 

Ma.j. Ronald Dvorak, 35, the elec- 
tronics war fare officer, watche d Jo- 
h an sen climb back in his gunner's 
seat. “Strap ini' 1 he yelled at him. 

The shaking i nor eased violently, 
and the angle of the plane approached 
a dive, The gunner struggled to hook 
up for ejection, flis throbbing head 
and [>oundipg heart muffled the inter- 
phone. Then came (he order: 

“Everybody out! Rail out.!" 

Johansen armed his ejection seal 
and saw Dvorak eject, lie pulled his 
own trigger and shot through the 
open hutch, somersaulting through 
space. The chute opened with a jolt, 
fl looked small, 

He was swinging wildly, The ris- 
ers which attached the chute to him 
were twisted. He pulled them apart 
and fiis body spun hs they unwound, 
Sharp snapping sounds came from 
the left, then the right, Eesr jolted 
,J c di a use ii. lie th< >u ght 1 fi e r i se r s we re 
break ingl He grabbed frantically tu 
keep from falling, but it whs only 
the sound of tuck lines breaking 
free. As he stopped spinning, the 
chute blossomed, lb' felt faint. 

Aircraft ends id fiery crash 

Now he lowered his survival kif 
on its retaining line So it dangled 
10 or Hi feet below and helped 
dampen the swinging, lie i Misted 
fils life preserver and looked around. 
Low in the night sky, he saw the 
running lights of their aircraft, then 
a brilliant Hash as il struck the sea. 
The Hare lighted the chutes of at 
least three other crew members be- 
low him, He tried to steer toward 

Submarines are built to perform, sub- 
merged; on any surface Ihoy wallow. In 
Typhoon Rito - * AtMbOl waves. lh#y lacod 
nearly Insurmountably odds (o inve llvo*. 
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Chief torpedoman ol l he Barfs, Jon Kenlz, 
receives the Navy and Marline Corps Medal 
lor heroism. Ml* swam a line to survivors. 



swimmer. Struggling for breath, he 
slashed line after line with his pocket 
knife anti finally fought free. He 
climbed into his raft and lay pant- 
ing for an hour, recovering. One 
line he’d cut was to hi.s survival kit. 

With daylight* the sea increased 
and the wind drove a stinging rain, 
Dodson could see rescue aircraft, but 
without signaling devices had no 
way of making contact Eventually a 
C-97 buzzed him. He'd been spotted. 

That night the waves* wind and 
rain built higher, Dodson fought to 
keep his raft from overturning. He 
was exhausted. ’‘Good God/' he 
thought, ‘Is this the end?" 

Nuclear tubs ordered out 

On the morning of July 8, the 
nuclear fast-attack .submarine USS 
Barb was in Guam’s Apra Harbor 
completing repair* on a hydraulic 
pump prior to a six or seven- week 
Mariana* patrol* News of Typhoon 



Rita was no worry. The big sub 
would sail submerged and untroubled 
below the raging surface. That’s 
what everyone thought. 

Instead, from the Joint Search 
and Rescue at Agana, order* were 
requested and issued to the Barb’s 
skipper. Commander John Juergens: 
"R-52 down vicinity 12-07 north* 
140-20 east . . . three of six crew- 
men sighted by rescue aircraft „ . * 
Proceed best speed * . /' An hour 
later a similar “operational imme- 
diate" went to USS Gurnard, a sis- 
ter sub inbound from Japan, 

Within an hour the Barb slipped 
past Aprs’* harbor jetty , entered 
deep water and nosed under. 

Lt. Cm Jr, Mike Rushing, engineer- 
ing officer who would ire officer of 
the deck during the rescue attempt, 
had been up for 3& hours supervising 
the repairs. Now he slept. 

Cruising submerged at flank speed, 

fJPfofl-Tg flrm to pr t Q? J5SJ 



them without success. He blinked 
his flashlight, but no one responded 
At the last moment he unsnapped 
the covers from the parachute 
canopy releases and crossed his arms 
through the risers to prevent falling 
from the chute prematurely* As he 
neared the raging sea, he could hear 
and see huge waves, their crests 
blown to spray on a stinging wind. 

The moment hi* feet touched the 
water, he pulled the canopy release 
rings and plunged feet first beneath 
the surface. His chute blew free. He 
surfaced and swam to his raft which 
had automatically inflated. Once in 
it he lay back to calm himself. The 
luminous dial of his watch read 5 :2o. 
It would be daylight soon. He felt 
okay; nothing had broken, and he 
hadn’t swallowed water. But the 
weather was getting worse. 

Troubles plague chutists 

Using his flashlight, he opened his 
survival kit and made several dis- 
tress calls on the radio* He shot off 
one flare which made a brief murk 
in the dark predawn. Nothing hap- 
pened. He put out a sea anchor and 
the raft rode better. Patches of 
plankton fluoresced as each wave 
broke. 

Lt. Kent Dodson, 25, the naviga- 
tor, was having trouble. The sight 
of their B-52 exploding in the dark 
had hypnotized him and delayed hi* 
preparation for water entry. Just 
a* he reached for the release ring* 
a strong gust yanked the chute. He 
hit the water swinging and a great, 
rolling wave tossed him into his 
shroud lines, which snared him like 
a fishnet. Time and again he slipped 
below the surface. 

Luckily, Dodson was a strong 
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Path ol Typhoon Rita 
and court* of ailing 
B-52 (dolt ad Una) in 
•hown In map above. 
The plan* want down 
di racily in 1h* path ol 
oncoming mtoriti, 
which grew aa It awapt 
past the tunhora who 
had parachulad Into 
fh* tea, Ai Jefi la uss 
Barb, arriving In Apra 
Harbor, Guam. B-52 
oopilol N**ly la on 
brldg*. In flight tutt. 





Updated bazooka, Dragon mis- 
•He launcher (upper right) de- 
stroy* tank* tar beyond range 
of earlier weapon. Four-barrel 
FLASH (lower right) hurt* fire 
bombs, replaces highly danger' 
Qua backpack flame thrower. 



Today's foot soldier, compared to his World War II- 
Korean counterpart, uses fewer weapons, yet 
packs three times the firepower. 



by Mort Schultz 



PM nrt Adol&h Drotman 



Over-under combination of M16 auiomailc rllle with grenade launch- 
er mounted below barrel gives today * infantryman powerful ona- 
two punch: Ha can tire rifle or launcher separately or both together. 



days of 30 years ago and the bad my 
buddies and I used to carry on our 
backs — we wore burdened down tike 
a bunch of packhoraws. 

I wondered; What about the mod- 
ern infantryman and all the gear he 
nnist have to lug? At Fort Bragg, I 
was in for a real surprise: So ad- 
vanced are the new field arms that 
the foot soldier of today actually Car- 
nes 3esn weight, uses fewer weapons, 
is better protected against enemy 
action, yet — with ail this— still man- 
ages to pack more punch than any 
two or three of m old Joes put to- 
gether. A took at the dramatic differ- 
ences between old and new weapons 
shown on the following pages will 
tell why. For a quick check on some 
of these di (Terences, 1 chose five 
basic field weapons — as nearly 

(For b pictofiM ttwtio fo old fljnd 
rww woapu3fls, ptoaso torn pago, 

text Continues on page fdftj 



T oday’s Gl 1 b up to three times 
more effective in combat than his 
counterpart of World War II and 
Korean days. 1 know — because 3‘ve 
just spent exhaustive hours working 
out with troops of the 82nd Airborne 
Division at Fort Bragg. NX., firing 
weapon* I found hard to believe. I 
learned about this new revolu* 
tioii in field arms in u curi- 
ous way. I started out 
thinking about my Army 



Now hand-hald M60 ma- 
chine gun can biflrtd from 
hip by on* man, naed* no 
support loom, |* far dead- 
lier Hian older aubmachlne 



The modern Gl Joe: 

You've come 
a long way, buddy 





or WWII AND KOREA 





Basic field rifle; .30-caI, Ml wu 
considered advanced lor Its lime, 
but could tfr# Only semi automat!' 
eilly wllh affective range cl about 
300 yardi — compared to today's ful- 
ly automatic ftllGAl with effective 
470-yard range. A| 9.5 pound*, It 
was also nearly two pound* heavier* 



Browning automatic rifle (below), beloved by many aa 
the BAR. bad good Urtpowar but was heavy* requiring 
barrel rest. Eventually, it gave way to light, h end-held 
automatics like M1GA1 rffld and M60 machine gun. 



At 2 ,30-cal. carbine (above) 
had advantage of firing a idio- 
matically, but was not con- 
sidered elficient. Willi 
or 30-round dip, It looked 
meaner than H really was. 



M2Q 3 5 inch antitank rocket launcher 
(right) was designed lo pierce armor, 
but had short effective range of on- 
ly about 50 yards, requiring a lot of 
guts for an Infantryman to gel clota 
enough tc score a hit. Familiarly 
known ai bazooka, il has new been 
replaced by Dragon missile launcher. 



Famed "grease gun" locked 
deadly, but had short af- 
fective range. It replaced 
Thompson submachine gun 
early in World War II, Is now 
itself a relic. 



Tripod- mo untad .50-caL 
machine gun (below) 
wes rough to carry, re 
puked [wo man crew. 



heavy ,3Q»caL machine 
gun could not be hand- 
held, was fired prone 
an bipod muzzle resl- 



Three machine guns of the past; M3A1 .45-cal. "grease gun” 
(upper lell), though lemai-looking, had limited accuracy* wilh 
an effective range of only about 100 yards; Browning ,5Q-cal. 
AN- M2 (middle) was powerful but cumbersome, requiring two- 
man crew to carry and operate; ,30-caL Ml 91 9 AG (bottom) was 
heavy (32. B pounds), could be tired only from prone position. 



All have been supeTaedsd by new portable, lightweight M60- 






'=** 



Basic field rina; SiNnm MlftAf la 
fully automatic, has effective r ange of 
ya rds, mutsfe velocity of 32S0 Ipt. 
20-round: dip — all greater than old 
M 1 Note plstol'typ* I rigger grip. 



Pdf labia 7.&2-mm M$Q machine 
gun can be hand-hald and lired 
from hip (tell) or used In prone 
position with muzzle support 
(above). Fires up to 550 round* 
a minute. 



First etrial attach, weapon 
lor Infantry use, Mil El Red- 
eye (above) tel* toot soldier 
shoot down tow-dying tight* 
*r* and bombers* not poe- 
slbte balers. Launcher liras 
self -guided missiles using 
heat-tasking infrared hom- 
ing system. Modem llama 
thrower (right) tires rockets 
that burs! into flame upon 
Impact, eliminating danger- 
ous old-style backpack fuel 
tank. The M202A1 FLASH al- 
so has much greater effec- 
llvs range ot 100 yards. 



New grenade launcher (above) mounts 
under Ml 6 At rifle barrel Instead ot on 
muzzle* permitting It to tie fired sep- 
arately- Twin triggers allow soldier to 
spray enemy with rltle fire to pin him 
down and simultaneously fob In a gre- 
nade. The 40’ mm M2 00 launcher lias 
3&S-ysrd range compared to only ISO 
yards for old rlHe-setuiled launcher 
M47 Dragon snlitenk missile launcher 
(left) has much greater range and strik- 
ing power than earlier bazooka, can 
knock out any lank or armored vehicle. 
Note ground support to Improve accu- 
racy over shoulder-held bazooka, 
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Talk about mieage... 
would you believe 



1000 mps i 



Winners, ol mileage rally, students from 
Cronfieid inaiUule or Technology display 
victory cup wilh ileek, torpedo-shaped 
car that logged amazing 1097 mpg. Tiny 
SO-cc Honda engine (left)' Is insulated to 

knul lAdft ftnil SmrtrAUA mmtau fil I On . 



by Sheldon M, Gallager 



T hey had this silly idea that a rar 
enukl maybe get 1000 miles ms a 
gallon of gaa r wo they staged a com- 
petition to find out, The event, called 
the Super Mileage Project, was re- 
cently held at Mallory Park near 
Leicester, England h sponsored by the 
British Shell Oil Co, The contest was 
open to universities* private com- 
panies— virtually anyone concerned 
with fuel economy— and the best per- 
former would take home £1000 
(about $1740) in prize money. 

Surprisingly, 20 entries showed 
up. More surprisingly, the seemingly 
whimsical alTair proved to be no joke 
— two participants easily broke the 
LOQO-mpg barrier (based on the 
British imperial gallon, slight- 
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Qfl and running — well, creeping anyway — are entile* in Shell Oil 1 * recent fuel-economy 
contest. While short on looks, they did prove long on mileage. At right le Shell's 
own entry that, athough unofficial, topped all other* with an astonishing 1298 mpg. 



ly greater than the U,S, gallon). 
Rules were simple: Entries had to 
have at least three wheels, be pas- 
driven and maintain an average speed 
of 10 mph on a 10-mile course [the 
last rule imposed mainly to keep 
slowpokes from turning the event 
into an endless marathon). 

As you might expect, entrants 
waited little on frill# and fashion. 
All Look advantage cf the allowable 
three- wheel provision to minimize 
road friction, using lightweight, 
overin Rated, super thin bike tires. 
Most chose the small 50-cc Honda 
moped engine, meticulously tuned to 
take the leanest fuel mixture#, with 
only one driving wheel to eliminate 
the weight of extra sprockets, jack- 

shafts anti differentials. 

Drivers lay almost l!al on their 
backs or belly- flopped to lower wind 
resistance, Moat adopted the * 'power 
burst Sr or "slingshot 11 ' method of cun- 
serving fuel, alternately accelerating, 
then coasting as far as possible be- 
fore accelerating again — & tricky 
technique calling for precise judg- 
ment to maintain the mandatory 10- 
mph average speed. 

While these weird-looking contrap- 
tions bore little resemblance to true 
automobiles i they aren't street- 
legal), they did rack up impressive 
results. Top honors went to a team 
of engineering student# from the 
Cranfield Institute of Technology 
with a torpedo-shaped design that 
docked a startling 1007 mpg (.378 
U.S.K Famed bike maker Raleigh 
came in second at 333 mpg iGGS 
U.S.Jp and a Finnish machine third 
with 814 mpg [651 U.S.), 

An entry from Shell itself, though 
ineligible to compete officially, man- 
aged to outdo everybody with an in- 
credible 12!>8 mpg (1038 U.5.) 1 Now 
if we could just hang on a £0-gallon 
tank and head for the highway, we 
could cross the United Slates coast 
to coast nearly wren ft#?** without 
ever stopping for gas. Well, it’s a 
nice dream anyway. PM 



All conte slants used three-wheel tricycle design permitted under rules, hut could net 
agree on best arrangement Most put single wheef in front {upper two photos) to sim- 
plify steering; a few wen I to duat front wheel* fboHom photo) lor batter si ability. Plac- 
ing third, Finnish entry (top) employed unusual gas* steam hybrid drive giving B1 4 mpg. 
University of Wales tried hard with flashy drop -snoot affair {center), managing 564 mpg. 
Famed Hawker-SIddaley aircraft maker hit neat 899 mpg with sporty “roadster 1 ' (bottom). 
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With the driving skills 
learned from last month’s 
winter driving story and 
the tips here, you’ll 
boost your chances of 
getting through this 
winter. Next month we’ll 
discuss how to stay alive 
if you do get snowbound. 



by E.D, Fales Jr. 



T he storm: was getting scary. On 
the back roada near Cuuajoh- 
urie, N.Y., we began to fishtail up 
Mils. As usual, oar defrosters proved 
inadequate. The windshield iced up. 
During snowstorms, 1 use CB con- 
stantly to know what's brewing 
ahead. We were nearing the roaring 
Thru way when we began to hear the 
CB chatter of the 1&- wheelers. To- 
day they weren't joking. "Dunno 
how much longer I can hold out," 
one said, "There are four-wheelers 
in ditches all over the place. They 
go too fast. They spin out." 

Such storms raised havoc all over 
America last winter— for drivers, 
the worst on record. Thousands of 
wrecks, Millions of hairy skids. 
Whole cities tied up. 

Yet, day after day, as anyone 
knows who goes to "deep snow coun- 
try," there are drivers who some- 
how keep going* Do they know 
something the rest of us ought to 
know? 



To find out, Fd gone to the High 
Rockies for tips, and now I was 
heading into the 1000-mile snow- 
storm belt that runs from Cleveland, 
to Bangor, Me. When we came to 
the Thru way, the toll girl said: 
"They're having a lot of trouble out 
there." 

The trouble was fipe.ed. Radio re- 
ports said slow-orders were on for 
other big pikes. Not New York's 
Thruway, though. Incredibly, it was 
running full-speed, 

A blue car tried to overtake art 
1 E-wheeler and spun into the median. 
We saw the dazed couple. Another 
tried to overtake a semi and spun 
ofif the right aide. Radio now report- 
ing one man dead. Yet the wolf packs 
kept roaring. This was suicide. We 
took the next exit And so here's the 
first of 17 Ups and tricks experts 
use to keep going in snow, 

I* Get off fast pikes in snow- 
storms; IE* wheelers can go faster 
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HOWTO 



than you in your four-wheeler. 
Those big trucks really throw it up: 
If it isn't blinding clouds of whirl- 
ing dry snow, it is loads of thick 
wet slush that load windshields and 
even stall wipers, 

2. Easy -foot driving. H, Up in this 
country it's ‘easy-foot driving' that 
saves us," said a young tow-truck 
operator in stormy Lowville, N.Y. 
"City drivers come north and try 
to heavy-foot it through snow— us- 
ing all their power That p a when we 
get calls." H A heavy- foot ahimyx 
wrecks you in snow," said Dave 
Lying, gas-station owner. 

3. Salt your tail. I'd left the rear 
of our car light, because the Na- 
tional Safety Council (NSC) argues 
against weight in the rear. But here 
we were sliding all over the place, 
“We always use extra weight for 
traction," said Don McIntosh, a pa- 
trol officer. His job takes him deep 



into the snowy Adirondack* for New 
York's Department of Environment- 
al Protection. 

He opened the trunk, showed lots 
of heavy gear used in his work. 
“Must be a couple hundred pounds," 
he said, 




3, Salt your tail with a bag or two over 
axle. Don't use Fosse weight in trunk. 



My friends at NSC Claim rear 
weight is risky because it overbal- 
ances. Well, properly used, it's no 
worse than a rear-seat passenger — 
and shifting a passenger back there 
is on? way to gain safer traction, 

Sufflt show-drivers swear by front- 
wheel drive. And some very small 
rear- wheel drive cars do remarkably 
well in hi now, especially Volkswagen, 
But our car was an Omega. a rather 
heavy intermediate light In the rear. 

“With intermediates and bigger 
cars y*>v need weight over the rear 
wheels,” one mountain mailman said. 
“Don't put it too far back, or it lifts 
the front wheels." 

Almost to a man, I found, snow 
drivers rely on this extra rear weight 
— here and in the Eockles. Danger- 
ous? “Not unless you overdo It and 
try to go too fast," they said. And, 
besides, it's a far greater danger 
not to have weight — and to get stuck 
or to spin.' 1 

So we added weight; two 35- 
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pound baps of salt. Instantly the 
car stabilised. As snow deepened, we 
added four 10-pound bags, distri- 
buted over the axle* After that we 
never slid, never pot stuck. Total 
added weight : 00 pounds. 

I would advise you, however, nev- 
er to use cement blocks or lops or 
iron, as some do. If someone clob- 
bers you head- 011 , all that solid 
weipht comes flying from the back 
of the car, right up toward your 
neck. For safety, f tied a nylon rip- 
cord around each salt bap so the 
bag would split open if anyone hit 
us head-on. Why salt? It just comes 
in handy sealed bags. Dry, sealed 
sand would be just as? good. Beware 
of frozen Hand, however! 

A full gas tank also helps add 
weight and traction, 

4, Keep moving, 1 talked to lum- 
berjacks,, mailmen, farmers, “It's 
going too slow — or stopping — that 
gets you stuck, " they said, "We keep 
a moderate even speed — never speed 
up, never go too slow* Try not to 
atop. In deep snow, once you atop 
you've had it. Time traffic so you 
hit the lights on preen." 

o. Downshift before hills. In 

Rangeley, Me, t young George John- 
son told me: “We have long hills 
here, If you start up a anowy hill 




5. Got up momentum before hills so you 
won't hava to apply power and apln out. 



in high you'll have to downshift. 
This speeds up your rear wheels. 
Now you fishtail! We always down- 
shift he fore the hill — to keep even 
traction on the way up." 

Right and wrong techniques on a 
steep, snowy hill are shown in the 
accompanying illustration: R will 
make it because he built up about 5 
extra mtles-per-hour of “give-away 
sneed" before he hit the grade. A 
in trouble because he "belted” his 
engine and used more power when 
his car met tough going on the hill, 
6* Never spin wheels. Even for a 
second, AH drivers stressed this. 
Amateurs spin wheels, and if 9 spin- 



ning that digs you in. Tf wheel spin 
starts, stop it instantly before dig-in 
begins. Now (if safe) back up and 
try again — in the same groove, 

7. “Momentum-blast" through 
drifts. If you hit a deep drift (or 
a snow-plow “cast"), don’t try to 
power through. You’ll dig in. Feed 
po we r care fully — bef oreka n d — t hen 
let momentum do the dirty work. 
(Then stop to clear snow from your 
radiator — or risk a boilover), 

8. Straight-wheel attack. It's 
turned wheels, drivers told me, that 
defeat novices. Snow builds against 
them, "We keep our wheels straight, 
avoid sharp turns," they said. Ro 
keep those wheels straight 1 It's one 
of the most important tricks of 
deep-snow driving! 

In the accompanying illustration, 
the car at left is in trouble because 

1 
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6. Turned wheel* a Cl at inOwplowi end 
bog you down; keep them pointed straight. 



turned wheels (1) “nlow-snow," (2) 
build a wall of resistance atid fS) 
can stall or even spin you (if you 
wallop the gas). 

The straight wheels of the car at 
right (1) cut an easy track, (2) 
eliminate much tendency to fishtail 
or spin, and (31 open a trail for the 
rear wheels to track, 

9, The comer-drift- If traffic is 
moving, even the slightest rear- 
wheel drift can be dangerous. Rut 
under proper conditions, a control- 
led drift ran get you around impos- 
sible deep-snow turns. To keep 
wheels fairly straight, said Lake 
Placid's Dave Jarvis, another con- 
servation officer, some drivers un- 
der steer on sharp turns. Then they 
kick the gas fust n trifle. Properly 
done, this drifts the rear wheels out 
a few inches, jiuts you in position 
to finish the curve with Htt'e wheel* 
turn. Don't try this Unless you know 
how to drift, or have practiced in 
a safe a now area, 

It'a wrong when going into n sham 
curve, to cut your wheels real hard 
because they get blocked by enow, 
and the car either spins or stalls. 
It + s better to barely turn the wheels 
then carefully feed a HWe more gas. 



This tends to spin the rear very 
slightly, induces a very slight, con* 
trolled rear-end drift to left. Now 
the engine has done the steering 
and, with front wheels straight, 
you're able to proceed in deep snow, 

ID. The windshield trick. Again 

and again our windshield iced. The 
wipers became icebergs. In storms 
this means you can't see — and in 




10. Windshield wipers clogged up with Ice 
may be flicked deer with left hand. 



snow that's sure disaster. In the 
Rockies, .some drivers stuff a couple 
of empty matchbook covers in the 
crack between the hood and cowling. 
This widens the crack so warm air 
ii f fanned back off the engine up 
through the crack and over the wind- 
shield, But It was too dangerous to 
atop to try that — or even to clean 
the windshield — so I kept going. 
Driving cautiously with one hand, I 
opened the window and reached 
around the corner post with the oth- 
er. On each sweep I let the wiper 
run smoothly over two fingers, then 
gave it a alight flick to let it snap 
back against the glass. Immediately 
the blade cleared itself of ice. Now 
I clawed ice off the glass, then re- 
sumed safe speed. It always works, 
if done with good judgment. 

1 L The instant- recovery trick. 

My search also took me to Hopk in- 
ton, Maas., where Dr, Nathaniel 
Pulling and other experts teach skid 
dynamics at a big test track run by 
Liberty Mutual. There 1 learned a 
priceless trick: When you « tart to 
skid on enow (or even glare ice) re- 
lease your brake*! 

It’s the best way 1 have found, in 
years of snow-driving, to regain con- 
trol. It must be employed within 
fractions of a second — before a skid 
converts to a spin-out. Instantly, 
your car recovers. Front wheels that 
are trying to slide off a road will 
snap back in line so fast the recovery 
forces will actually fait the car. 

What happens. Dr, Pulling and 
skid expert Gil Drake explained, is 
this: In a skid, most drivers fran- 
tically lock brakes. This only makes 
a skid worse. Locked wheels won't 
steer. They’ll slide. 

But when you release brakes, 
wheels regain a surprising amount 
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of important lateral friction. Even 
on ice, they quit skidding sideways 
and insist on rolling straight ahead, 
"Instant recovery" works best at 
alow speeds (and I certainly assume 
you won't be driving fust on slick 
stuff). Moat damaging winter skids 
take place below 25 mph — and that’s 
when recovery can be most dramatic. 
Whether it will work at, say 45 or 
more, frankly. I can J t say and until 
I can get a test pad bigger than 
Hopkinton’s I'm not about to find 
out. Some recovery forces have got 
to be present even at 50 to 55 if — 
first — the skid has not progressed 
Into a spin* and — second™! f your 
front wheels are not too sharply 
turned. Even in a 20-mph skid, you 
must act before a spin gets started. 
And you must turn your wheels hack 
so they aren't cocked more than a 
few degrees' — perhaps ]5 n or less. 




11. Regain steering control by releasing 
brakes, especially in alow-speed turns. 



Try it some time on glare ice for 
slick slushy snow) — and in a per* 
fectly safe place. You'll be as aston- 
ished as T was how well it works. 

So remember! If you skid into a 
turn on ice, release brakes. Car will 
now steer. If you brake for a corner 
turn but hit ice, you'll start to slide 
straight ahead — perhaps right 

through an intersection. 

12. Creeper runaway. Beware of 
the "creeper runaway" on ice: a 
new hazard that affecta many auto- 
matic-transmission cars, because to- 
day's engines idle faster. 

You apply brakes lightly on ice, 
to stop without skidding, at a traffac 
light. (1) Your front wheels lock 
up and slide because (2) your rear 
wheels, powered by the automatic- 
transmission, now overdrive their 
own brakes and keep on pushing! 
Especially dangerous on hills, down- 
sloping driveways or side streets! 

12. Panning spin. Beware of the 
"passing spin/' To avoid this, good 
snow drivers hold speed down and 
are wary about overtaking other 
cars (on super-highway a especially}, 

A driver who starts to pass hits 
snow in passing lane; as he applies 
power to pass, he spins out! Often 



the right-hand lane has been swept 
dry and clear by traffic . , , and is 
safe. But the passing lane is usually 
snowier, with alternating drifts and 
ice paddies. 




13. Pasting spins occur when drivers move 
out from dry lane to icy patting lane. 



II. Traction tips. Let's say you 
lack traction to get up a snowy hill 
—or even to move on level road. At 
Vermont's Snow Valley T John and 
Scott Fitzgerald, who run the famous 
ski resort* showed how some drivers 
get up a long hill there. 

"They put someone in the trunk/’ 
John said. "It has its risks but often 
it can prevent a spinout — which 
could be a greater risk." 

I've seen this done in a storm on 
Colorado's 11,000-foot Loveland Pass 
where a car ran with trunk open and 
the driver's girlfriend huddled with 
the spare tire! I wouldn’t want any 
friend in there. (I prefer those salt 
bags!) But I have to admit It work- 
ed, And near Fryeburg, Me,, a 250- 
ptmnd lumberjack helped get my car 
out of a drift by sitting in the trunk. 

15. The block and tackle trick. In 

Lake Placid, officer Dave Jarvis, whu 
patrols the wild "Ice Box" country 
(where temperatures hit minus 40*. 
F.) showed how some drivers get un- 
stuck. He rigged a light block and 
tackle to a tree and moved his car 
a few inches. This got the rear 



wheels out of a hole they melted 
(warm tires quickly melt ini. And 
that was enough. He easily backed 
a few inches — then came ahead. 

lfi. Cut & leveler. In the Western 
Adirondack a, officer Don McIntosh 
showed another trick. We drove into 
a drift, stalled. From his trunk he 
got a sharp as, felled a stout hard- 
wood sapling. Then he removed a 
hubcap, Shaping the tree butt like a 
wedge, he jammed it against the lug 
bolts, and levered the wheel up a 
few inches. Under the tire 1 now 
threw a small mattress made only of 
many small ttviffiti Then he lowered 
the car — and drove out. 

For a fulcrum, he used two two- 
by-eight-inch boards, each 18 inches 
long. One he laid Hat for a base. The 
other stood vertical. 




16 , Stuck car can be levered up slightly 
using sapling with an appropriate fulcrum. 



"1 always carry the boards," he 
said. "But if you don't have them, 
all you have to do is stand your 
spare tire in the snow and use it 
for a fulcrum. He did it, too! The 
deep snow held the tire upright, and 
the long tree levered across it nice- 
ly, It was the neatest trick of the 

Week. 

17. It amps, Good for getting un- 
stuck: Some snow-proa use metal 
ramps (available in auto stores). 
Ram. them under rear wheels, then 
back up a few inches. How car goes 
downhill and ahead ! W 




IS. Stock and tackle may move car just enough to give tires a freg.fi bite. 
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Electronic stethoscope amplifies 
heartbeat (and car-engine noises} 
some 10,000 times. This one costs 
bout £130 from Edmund Sc I o nM lie, 
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Transistorised blood pressure machine 
from Edmund Scientific docs n't need a 



*\at, f 



slethoscope to read systolic and dia- 

■Llrijir nrr niiumi fhclmu lofil Rnl 



stolic pressures (below, left). But 
the convenience will coat you $125- 



New Irrigators for spraying and 
Hustling ear, nose or throat were 
invented by Dr. Murray Grossan ot 
Los Angetes for use with Water Pik 
to provide genllH pulsing action. 
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New era 
in health care: 
Medical devices you 
use at home 

Armed with stethoscopes, blood-pressure machines 
and other medical gear, self-care advocates are 
measuring heartbeats, checking blood pressure, 
even treating delicate ear T nose and throat prob- 
lems. How are they doing? How do doctors like it? 

by Kenneth Anderson 



L ast fall a Boston TV station ran 
a stolid week of self-care shows 
on how to be your own family doc- 
tor. It was followed by a weekly 
health program on how to deal with 
common health problems, from acne 
to diabetes. 

A new educational program in 
Boise, Idaho, sponsored by an out- 
fit. called Health wise, Inc,, hast begun 
to issue manuals and videotapes for 
town officials to use in promoting 
self-care to local groups. New York 
City has just opened a new medical 
library for nonprofesudonals. And in 
Inverness, Calif,, a new magazine 
was launched this year. Its title: 
Mrdicnt Self Core. 

During the past decade more thun 
600 books have been published with 
titles like: Talk Back to Your Doc* 
tor, Mo re to He Vo Mr Own Doctor, 
Consumers Guide to Medical Core » 



m 
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Mini-optical systems use mirrors to 
relied light evenly to ear canal in 
new otoscopes (see diagram below). 
The unit shown Is made by Hotchkiss. 




For sterile procedures 
in the home, distilled 
water otlen is needed. 
This home unit is from 
Edmund Scientific Co. 





Earplugs, uselui in some sell-care appli- 
cations, now have valves so Canal stays 
open lo the air. These are made by Norton. 




What's going tin? For one thing:, 
medical coats in this country have 
leaped, according to Bminesx Week 
magazine, from $12 billion in 1SS0 
to more than $146 billion in 11176- 
Health insurance has responded 
with soaring premiums and declin- 
ing benefits, people are far mare 
knowledgeable about medical prob- 
lems and physical ailments thai] they 
used to be, and no longer stand in 
awe of graduate degrees and 
starched white ring-collared jackets 
as they did in our parents' day. 

Some self-care can be good 

The interesting thing is that most 
good doctors are in favor of the 
trend; it relieves them of a lot of 
detail ao they can devote their time 
to serious cases. Many of them are 
helping to educate their patients 
in self-care. 



IVhile the medical profession does 
not encourage self-diagnosis by lay- 
men, it apparently doea not object 
to a certain amount of self-care as 
long art it does not endanger the 
health of the person. Guidelines rec- 
ommended by the American Medical 
Assn. (A.M.A.) for deciding when 
professional medical aid is needed 
include : ( 1 ) when complaints seem 
too severe to be endured; (2) when 
apparently minor symptoms persist 
for more than a few days; (3) when 
symptoms return repeatedly; and 
14) when in doubt. 

In recent months, people lacking 
professional medical training have 
been acquiring stethoscopes (pulse 
and heartbeat listening devices), 
sphygmomanometers (blood pres- 
sure machines), otoscopes (ear canal 
v j e wers ) , elect ron i c ther momet era, 
biofeedback equipment, and some de- 



vices that even most doctors don't 
have in their offices. These instru- 
ments are available to anyone from 
medical or surgical supply stores or 
from certain mail-order houses. 

Other instruments, such as elec- 
trical devices for therapeutic pur- 
poses like the battery-powered stim- 
ulators used to relieve low back pain, 
are available only to licensed physi- 
cians, Some doctors are concerned 
that untrained people will make mis- 
leading diagnoses from data ob- 
tained with stethoscopes or sphyg- 
momanometers, because they are 
only a part of a complex puzzle. An 
amateur physician could easily draw' 
wrong conclusions. 

Checking blood pressure 

On the other hand, a layman who 
can learn to monitor his own blood 
pressure with a Bphygmomanome- 
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Biofeedback equipment, demonstrated at 
Ihe American Medical Assn, convention 
this year, showed people could atari or 
slop toy train by thought Impulses. 

ter may be less likely to suffer from 
the effects nf hypertension., much as 
n person who checks bin hotly weight 
daily on a bathroom scale i* le^s 
likely tn .‘Suffer thl? hazards of nbr- 
flity. Many doctors, in fact, recom- 
mend that patient s who are pi alible 
hypertension candidates purchase 
their own blood-presBure measuring 
equipment and learn how to use it 
properly. 

Sphygmomanometers for meas tir- 
ing blood pressure are easily ob- 
tained at prices ranging from about 
$12 for a simple, basic outfit includ- 
ing a stethoscope, pressure cult, air 
bulb, and spring dial gauge, to 
around $140 for a solid-state elec- 
tronlc instrument with an LED 
flasher to indicate blood pressure 
levels. Fur the very, very rich, there 
are completely automatic, units with 
self-adjusting pressure cuffs to fit 
any size arm. digital readout of 
data, and pushbutton controls. 

However, the fancy electronic de- 
vices may not promise any greater 
accuracy than the old-fashioned mer- 
cury-column devices that range from 
$40 to $60 and are still used by 
many practicing physicians. 

The equipment is not dillletilt to 
operate, but there are a few tricks 
Involved in obtaining accurate read’ 
irtgs, A quickie course from a family 

ea POPULAR MECHANICS 



physician or his nurse can get you 
off to a good start. The doctor can 
provide advice regarding I he size nf 
pressure cuff needed to fit your arm, 
A blood pressure reading can be 8 
or ID points itn> high nr ton low 
because of the ami unit of fatty t is- 
sue in th e arm. 

Instruments commonly Used In 
measure blood pressure work itull- 
recti y by stopping the pulse in an 

artery. The term sphygmomanom- 
eter, in fact, is derived from a Greek 
word, aphygmos. which means, liter- 
ally, to stop the pulse, A "manom- 
eter* 1 is n pressure gauge. The kind 
of sphygmomanometer you buy, like 
the models usually found in a doc- 
tor's office, A, st«ps^ the pulse by 
means of a rubberized pressure cuff 
fastened around an arm or leg. Ac- 
tually it is an airtight bag secured 
with Velcro or other fastening de- 
vices. The cuff is inflated by pump- 
ing air into it with a rubber bulb 
until the air pressure restrains the 
pressure of the blood in a major 
artery, thereby stopping the pulse 
in that limb. 

How pressure testers work 

The pressure cuff acta as a tour- 
niquet (anti can. in a bleeding emer- 
gency, be used as one I, Therefore, 
the procedure can become uncom- 
fortable if the blood flow is inter- 
rupted for more than a moment. 
Checking blood pressure should be 
done quickly, smoothly and careful- 



ly, along with pulse counts aa ac- 
curate as possible. 

If you own a watch that counts 
seconds as well as minutes, you pos- 
sess a device originally designed as 
a medical instrument. An English 
doctor, Sir John Ftoyer, is credited 
with inventing the watch with a 
second hand in 1707., It was known 
as the "physician's pulse watch" 
because, as the name suggests, it 
was used to measure the pulse rates 
of patients. 

Before Dr. Floyer's second-coun- 
ter, physicians measured pulse rates 
against pendulum clocks or by the 
how of sand through minute glasses. 

The convenience of the watches 
quickly caught the fancy of every- 
one, and the physicians benefited. 
Watch owners learned to count pulse 
rates of family members and trans- 
mit them to busy country doctors. 

The sphygmomanometer usually is 
used with the aid nf a stethoscope. 
The bell or diaphragm is positioned 
on the artery below the pressure 
cuff. If you listen carefully, the 
sounds of blood Row through the 
artery can be heard a? the pulse is 
nearly forced to stop. In practice, 



Sphygmomanometer {blood pressure teet- 
er) with electronic readout, alto demon- 
1 1 rated at AM A convention, enabled visi- 
tors to try It out on ihemtelve*. Many did. 

the pressure in the cuff is pumped 
rapidly up to a reading about 20 or 
ffO millimeters above the point 
where the last sounds of blood pul- 
sating through the artery can be 
heard through the instrument. Then 
the air is released slowly through the 
bulb valve at a rate of two or three 
millimeters per .second. 

When the first dull sound of pul- 
sating blood in heard, the level of 
blood pressure showing oil the man- 
ometer should be noted. This is the 
blood pressure. Then* as the 
cuff is deflated further, still at a 
gradual rate, a second point will 
be noted where the last muffled 
sounds of blood flow are heard. This 
point is recorded as the diaatolic 
(Mease turn f o page ITS ) 







SJotfess car racing challenges driving shills 

Model racing cars zip around the track without aid of slots — they can change tames, 
pass and zigzag. Lanes have three rails bringing electricity to brass conductors under 
cars. A passing button on controller fillers current, allowing movable front wheels to 
steer Into other lane. High-speed T (left} prevonts cars Irom jumping (rack when taking 
light curves at lop speBd. Sets from about $29.95 lo $59 at stores handling Lionel, 



Transfer print images 

Have a favorite printed picture? You can 
transfer It to a T-shirt, or almost any 
fabric, with a new iron -on hit. Transpar- 
ent sheet picks up ink impression Irom 
paper. Is heat-bonded to cloth. About 
$3.99 In cralt shops. Sangray Corp T . 2310 
Lake view Ave,, Puebto. Colo, 01004. 





Mini alarm clock 

Compact 4-ounce battery-power alarm 
clock is 4 Vi In. long, costs $25 plus 
$1.25 shipping. Paula Johnson Imports. 
312 Nlnlh Ave. N„ Seattle, Wash, 93109, 




Computer sub chose gams 

Command a destroyer pursuing a hidden 
computer-controlled sub Logic circuits, 
digital readout supply tracking data. 
Cqde Name: Sector l&$4Q\ Parker Broth- 
ers. 190 Bridge St,, Salem, Mass, 01970, 




Swiveling razor follows face 

A spring mechanism allows the cartridge 
of the ATRA Iwin-b laded razor (o pivot 
20 s upward or downward. Hand moves 
in one straight stroke, while Ihe razor 
head adjusts to Ihe contours of the face, 
keeping Ihe blade close Id the skin Re- 
tail price: about $4.95 irom Gillette. 



bb 



DECEMBER 197? 





The Nazis knew a good thing 
when they saw it. In 1944, they put 
together a composite called Mis tel 
(mistletoe). It was an unmanned 
Junkers 88 loaded with four tons of 
explosive. The mother plane, a Mes- 
ser schmitt 109, or Foeke-Wulf FW- 
190, rode atop this dynamite keg. 
The pilot flew the stack to target, 
separated, and got out of there. 
Some 150 N is t els were built Allies 
captured 12a of the JU8S bottom 
halves when Nordhausen fell. 

After the war, France latched on- 
to the piggyback concept in order 
to get its Led Lie 910 ramjet plane 
up tn speed m the engine would 
function. Two Leducs were built and 
tested. Both crashed. 



Flying one airplane atop another, as 
NASA did to launch the Orbiter fast 
August, is 'old hat/ Planes were 
playing piggyback in World War I. 



by Richard Dempewolff 



S tacking Space Shuttle Orbiter 
Enterprise on top of a Boeing 
747 was more than a spectacular 
stunt. According to NASA officials, 
it solved the problem of "trying to 
make a part-time airplane out of a 
full-lime spacecraft." 

Early plans had called for strap- 
on jet packs that would fly Orbiters 
like airplanes from the West Coast 
factory to the launch site at Ken- 
nedy Space Center. But huge quanti- 
ties of fuel would have had to be 
carried; the 3000-mile trip would 
have required a series of hops, and 
multiple takeoffs and landings would 
have imposed a hazard. So, space- 
craft design engineer John Kikcr 
at Johnson Space Center resurrected 
an old concept — "composite" planes 
(piggybacks) — to ferry Orbiters 
around and launch them for landing 
and handling tests. 

Actually, aviation history is stud- 
ded with tempo sites. One of the 
first — a Bristol Scout perched on a 
Felixstone three-engine seaplane — 
was rigged by the British in World 
War I as a means of getting the 
Scout high enough to intercept Ger- 
man Zeppelin bombers attacking 
England. The stack made a success- 



ful test flight oii May 17, 1916, but 
never was put into action, 

Some 20 years later, more com- 
posites showed up. During the '30s, 
the Russians hitched a Sukhoi 1-4 
fighter to each wing of a Tupolev 
TB-1 bomber, The smaller planes 
helped the heavily-loaded bomber on 
takeoff, then detached at target. 

Another British stack showed up 
in the late '30s, involving a small 
four-engine, twin-hull Mercury atop 
the giant flying boat Main. Mercury, 
heavily loaded with fuel and mail, 
was lofted and carried part way on 
long trips before separation, thus 
extending range. In July 1938, this 
piggyback delivered mail and news- 
papers From Foynes, I rebind, non- 
stop to Montreal. The unique rig 
operated between Southampton and 
Alexandria, Egypt, Until World War 
II, when Mercury went to work for 
n Dutch seaplane squadron, A Luft- 
waffe bomb got Mam. 




Britain's Short-Mayo 
composite used a 
"mathor" flying boat. 
Mass, to carry smaller, 
heavily loaded sea- 
plane Mercury, on 
takaeff and part way 
on Irip 1o Increase 
range cl little plane 
on ocean flights. 
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By perching Orb Hers slop Boeing 
747*, NASA provided them with a 
Iree ride from factory to Space 
Center, plus a lest launcher. 



N. 





The United State* had better luck, 
boosting Ua Navajo ramjet missile to 
speed and altitude on the back of a 
special launch rocket about the size 
of the old Thor. 

More recently, the U.S. Air Force 
and NASA have experimented with 
“piffgybe'ly 1 " composites, releasing 
and retrieving parasite planes like 
the Bell X-l, X-2, and other experi- 
mental*, from the underside of bomb- 
era, In the 'f»(H a squadron of R- 
36s was equipped with ‘ ‘skyhook $'* 
for launching and retrieving F84-F 
fighter planes, As the range of such 
jet fighters increased, the colorful 
composite* were phased out once 
again- — until the Orbiters came 
along, that is. m 



France stacked lit Leduc ramjet plane on a four-engined bomber as a means of getting 
the ram up to operational speed, Two ol the sleek planet were built, but crashed in tests. 




An unmanned junkers SB {bottom) helped up by a Messerscbmitt t09, was a German Our ramjet Navajo missile was piggy- 

composite, The JUBS aclually was a fOuMon bomb. The 109 unhooked al target and left. backed Lo speed on special launch rocket. 
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Game in progress: Mind Reader, 
a number^ guesiirag challenge 
loaded by cartridge into Fair- 
child Channel F game tyslem. 
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Atari, best known for Pong games, offers its Video Computer 
System With Id 1 o 50 game variations per game cartridge. 




aff MlOQQ s lift-out remote controllers have both joysticks 
lor action and keypads for questlon-ancFa mwer games. 



New TV games: 
Livelier, smarter 

Programmable microprocessor video games use computer 
brains to put more excitement into play, add extra features. 

by Dave Sagarin 



Y ou're nilting atom? in your den, 
feet 13 p. Turn Twit is coming up 
Crdfsl. with a slower car right oil 1 hr? 
I.K5- H t line mid moving to the outside. 
Should you slow down to tithe him on 
l he inside, rrr sil hoi mu l him through 
the turn, accelerating after the npex 
to blast, by him? 

Or will you try to bet I it your rec- 
ord ill "Breakout" with its tantaliz- 
ing possibility of really high scotch? 
But the paddle gets smaller and 
smaller and the ball gets English on 
every shot + . . intense concentration 
is necessary, eye-hand coordination 
almost beyond mortal ken , . . but 
maybe this time . . . 

Yea, there's more to TV gomes no\v 
thau just bouncing a square ball 
around and making pinging noises* 
The new generation of video garner 
is arriving, programmable micropro- 
cessor games run by the same tiny 
integrated -circuit chips that make 
microcomputers possible and are now 
showing up tn controls for everything 
from microwave ovens to t’K rigs. 
The word “programmable’* is signif- 
icant— It makes a virtually unlimited 
variety of games possible. The pro- 
gramming is accomplished instantly 
when you plug a solid-state ROM 
(read-only memory) cartridge into a 
game unit; the cartridge, in effect, 
completes a machine designed for the 
game you want to play* Most car- 



tridges hold more than one game* and 
several variations on each game are 
usually available. 

These plug-in cartridges have a lot 
of room for program complexity, so 
the games can he more challenging 
than the original slam-the-ball- 
a round type. Individual skill levels 
can be set, so that players of unequal 
ability cun complete fairly. 

Atari's Blackjack offers House or 
Casino play, with one or two decks in 
use. Several makers offer doubles ver- 
sions Of the old puddle games, and 
there’s more color and sound to add 
life to the action, Tn the skill games 
— shooting at targets or driving 
through traffic, for example — your 
robot opposition Is smarter now, re- 
acting to your moves or varying mo- 
tions to throw off your aim. 

The competitive games keep score 



and can vary scores depending on the 
skill level chosen and how quickly or 
cleanly you react. The cursor — that 
square ball — in some games can 
“feel" a surface, bouncing differently 
depending on the paddle's direction 
of movement jmd velocity, simulating 
top spin or English, and coming off 
faster or slower depending on how 
hard it was hit. 

Controllers 

As the photos si hove show, there's 
more than one way to give input to a 
games microprocessor. Your driving* 
shooting. paddling or thinking ability 
can show up on the screen via a joy- 
stick, keypad, trigger, knob or wheel. 
Each manufacturer has made a choice 
of controllers based on the games he's 
got and those he expects to offer in 
the future. Some picked joysticks for 
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WJth RCA'i Studio II control, keys mean 
direction* of motion as well as numbers. 




Game cartridge for Telstar Arcade system 
i* small triangular object at top. 




Bally Professional Arcade has built-in 
Calculator, using TV screen lor display. 



Games without TV 



If t hero's no TV set near you, you can stilt 
play, Soverai manufacturers are offering 
a variety o! tabletop and hand -hold elec- 
tronic games. 

Three little goodies from Mattel, Aulo 
Race, Football and Missile Attach, look 
like crosses belween pocket calculators 
and some of James Bond's weapons. They 
provide displays ol computer controlled 
opponents for you to steer past, run 
around or attack, plus sound effects. 



Comp IV from Milton Bradley Is a num- 
ber-g mossing gamo, and the same com- 
pany also sella a semietecdonic version 
of Battleships,, the old pencil-and-paper 
favorite. 

Parker Brother's" submarine-pursuit 
game, Code Name: Sector, has a plotting 
board, with an niaciro ideally hidden sub 
for you to locate, fire at and d astray. 

Other microprocessor-based, non-TV 
games are likely to follow. 



What’s ahead? 



The Bally unit is already being sold as the 
first block in a home-computer System, 
under i he name Baity Home Library Com- 
puter, and other manufacturers tell us 
they're actively considering offering key- 
boards and the added random-access 
memory needed to turn their game units 
into true microcomputers. 

Computer hobbyists have already re- 
portedly figured out how to open up the 
Fairchild machine and make il Into a full- 
blown computer. Working Irom the othor 
direction are (he software fans who are 
writing more and more game programs 
for easting microcomputers. Even a small 
computer can conduct games, much more 
sophisticated than prasenl TV games; 
chess-playing programs are available, as 
are shrunk-down versions ol the space- 
battle games played fanatically wherever 
people can sneak lime on big machines. 



We've come quite a distance in only 
Ihree years. One major feature I think 
we'll see In the rte*f TV-gamqs generation 
is still greater realism in display and com- 
plexity of strategies. For example; Instead 
of ’"racing cars" that are little boxy 
shapes, weTI get perspective views of car- 
toon-like cars; and Instead ol instant 
direction changes In response to con- 
trols. well get motion that's affected by 
inertia, traction and slip-streaming. 

We'll bo able to keep lifelime slats on 
Individual players and replay key moments 
— your 1000th home run, or when you 
broke ihe lap record. Another possibility 
is Instructional interaction, sc that a tricky 
backgammon play can be held for 3 
mathematical analysis of the position, and 
fast-action events can be replayed in stow 
motion, to show you wha! you did wrong 
or right . — D S. 



realistic analog control* while RCA 
tells us they chose keypads because 
they feel joysticks are too easily 
broken under heavy-kid — use, Key- 
pads are fine for numerical Input, and 
give iota of different buttons to push 
to initiate actions, but they can’t give 
the feel of continuous control. Then 
again, joysticks or rheostat knobs 
abne won't tlo if part of the justifica- 
tion for buying a unit is providing 
educational games for the young- 
sters. 

Some makers will offer different 
controllers with different games, 
packaging them with the ROM car- 
tridges, but you may he paying a pre- 
mium for the controllers this way, Irt 
any case, you're well advised to try 
out different systems, playing the 
gtimen you think you "11 like, before 
you make a purchase decision. 

Playing with the government 

Because theye units all connect di- 
rectly to your TV set’s antenna ter- 
minals, they put out a VHF signal 
modulated with game information. 
That VHF signal introduces the pos- 
sibility of interference with broad- 
cast TV. Consequently, enter the 
Federal Communications Commis- 
sion., which must, grant '"type approv- 
al’" to devices like these before they 
can be sold, AH the manufacturers 
listed in our table expert to have type 



approval of their units by the time 
you read this, hut some had not yet 
obtained it as we went to press, so 
you shouldn't be surprised if one or 
two don’t make it to dealers’ shelves 
in time for Christmas. 

The problem is actually twofold? 
the FCC is apparently badly backed 
up in testing games because of the 
large number appearing at the same 
time, and the units themselves are 
hard to stabilize against frequency 
shifts caused by handling and ship- 
ping* 

The alternative would be games 



putting out only a video signal, elim- 
inating the VHF and the need for 
FCC approval. But that would re- 
quire TV sets wired to accept a pure 
video input, and there's been no stam- 
pede among manufacturers to acid 
such a feature to home sets. 

Pricing 

The prices we show are the manu- 
facturers' suggested list prices, 
rounded to the nearest dollar. As with 
all toys, deep discounting will be the 
rule, and list prices represent a 
maximum. m 



Cam* Nani? 


VIDEO-GAME 

Llal Come* With 

Price 


SPECIFICATIONS 

Cartridge CarlridtH 

Price Available 


MeneTeclurer 


M10OQ 


£100 


1 cartridge 


£30 


6 


APF Corp-. 444 W*dl4(m 
AvC„ New Y,»,k. N, V. 10033 


ViBaa Comeuler Sy-siem 


5190 


t cartridge 


530 ' 


9 


Atari. Inc . iJF6 Borregos 
Ave., Ounnyvnlu Calif. 
940B6 


Professional Arcade 




2 flams a 
feuill in 


£20 


3 


Bally. Inc., 3640 West Bet- 
rti-Ortt Av* . Chicago, III 
MtflS 


Tulstsr Arcade 


£125 


t cartridge 


$20 


3 


Eofeco Indus !nes 9 45 
Ajylum Avt? . Hartford, 
Conn, 0&105 


Channel F 


£170 




*20 


1& 


Fairchild, 400 1 Miranda 
Ava , Palo Allo.ga III 9-43CM 


Studio 3! 


3 ISO 


4 games 
bu 141 In 


£15, 52QJ 


ID 


flCA, 00 Rockefeller Plaza. 
New York. N Y. 1W30 


Tournament 2f1T 


5*54) 


4 games 
belli in 


*30 


4 


Uniaonica. 11 IS Broadway. 
New Y&rfc. H V 10010 


Nolos: 1. Indy SOQ flam* wilh special cent roller ra 540 2 BuFft-in 
on complexity 


calculator uses TV display 3 Depends 
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Big-screen viewing and dramatically enlarged images 
— with full holographic 3D— are now realities. 



Hand shows size of 19 Vt Jt 2AVn -in, win- 



Holography ’ : 
gets closer to your 
neighborhood 
theater 



} t v §: [ 



New taking-display 
system permits im- 
ages to be magnified 
to tO times life size- 
(or more) without loss 
of three-dlm enai oral h 
ly . Adjustment of opti cs 
varies image's post- 
II orr with respect to 
plane of window — it 
can he several feet in 
front Of dr behind it. 



dow. Image projects several feat outward. 



H nlograjihy won’t reprice conven- 
tional movies or TV next week, 
but one small company's recent pro- 
gress gives it some of the versatility 
that an entertainment medium needs. 

The drawing above isn’t a predie- 
tion of I9ft7-style holography — it’s 
a display system that exists now, 
I’ve seen it. Flat photos can’t do it 
justice, but the drawing shows what 
the viewer Rees. Special Images Ltd, 
{213 West 63rd St, New York. N.Y. 
100191 has overcome two of holo- 
graphy's major limitations; image 
size and “window 11 size. Previous 
techniques couldn’t .show a cigaret 
pack any larger or smaller than life- 
size. no matter how large the plate. 
Mnrt Siegel and Rudy Manheim of 
Bpacial images showed me cigaret 
packn 10 times larger than life-size, 
in full 3D. 

There's no theoretical limit to the 
size of a hologram, but the cost goes 
up fast. A plate the size of the Spa- 
cial Images’ window costs $400, while 
the 70-mm fllm the company uses 
costs only 60 cents an exposure. And 



the window' — something like a Fres- 
nel lens — can be much bigger than 
the one I saw; & l f% by feet Is 
entirely feasible, 1 was told, at a 
cost of about $10,000. 

How do they do it? Siegel and 
Manheim aren’t giving out any de- 
tails up to now, but the total process 
involves special geometry for image 
reduction in the hologram-making 
setup, then more optics in the dis- 
play system to enlarge the image, 
project it through the window and 
locate it in space . — Stephen Walton 




Co-inventor Hudy Manheim with display 
setup Mow-power [2-mwj laser at left, drum 
carrying six 70-mm holograms al center, 
box of optics at right. Viewing window Is 
totaled at end ol box opposite I he drum. 



WHAT’S HOLOGRAPHY? 

Briefly, holography is exact recording 
of the way wavefronts Of light are re- 
flected by an object. The recording — 
hologram— when, property lighted, re- 
coral rue Is these wavefronts exactly . The 
result is a three-dimensional image— 
not Ihe kind that's made up oi two flat 
images (an anaglyph} and viewed with 
colored or polarized glasses, but a view 
of Ihe original object *• though the holo- 
gram were a window. Holographic im- 



ages require no glasses, remain three- 
dimensional no matter how you lift your 
head, are perfectly Sharp from front to 
back, let you see behind objects as you 
change viewing position (parallax), and 
can extend forward beyond the "win- 
dow' 1 plane. 

All holograms are made with coherent 
laser light. Some can ba viewed only 
under laser illumination, while white light 
la p radical Tor others. 
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Hover- plane 

Odd-looking craft devel- 
oped by VFW-Fokker in 
West Germany is the latest 
in ground-effect ships. The 
SC-114 can fly and leap 
over obstacles, according 
to Its developer, it seals 
six, cruises at 90 mph with 
a maximum flying lime ol 
20 hours over a range of 
about 1200 miles. The 
craft uses inflowing air to 
form a cushion beneath it- 
self and to reduce drag as 
it skims along al speed a 
few feet above either land 
or water, When hills are 
ahead, if takes to the air. 





Did the mail come? 

When the mailman opens your rural 
letterbox to deliver l ho incoming 
mail, he trips a trigger lhal allows a 
largo fluorescent orange disc to pop 
above the top of the box where it 
can be easily seen from a door or 
window in the house. If St Stays 
down, youlf know that no malt ar- 
rived. SO there's no need to trot out 
I he driveway Tor a look. Price Is 
$3,50 from Save-A-Trip, 2704 Cop p 
Rd., Miles, Mich, 49120. 




Ship-loading skyhook' flies cargo to freighters 

Helium-filled balloons, first used to lift huge timbers from slopes in the Pacific 
Northwest, new will see service id onshore cargo loading Of ships. In shallow or 
congested ports, q ship can stand off while (he tethered Skyhook lifts cargo from a 
pier on rigging that swings it to a Ireighter's deck, It's being used in Yemen. 




Focaf plane shutter for SLR 

Now a single- lens rellex camera leal urea 
9 fecal -plane shutter with speeds to 
t / 2000 second. Hassalblad's 2600-FC 
has electronic flash lo 1/500 second. 
$2100 up. Braun North America, 55 Cam- 
bridge Pkwy,. Cambridge, Mass. 02142. 



Tick-tack-toe in fuff round 

Tabletop tick-tack-toe now comes in a 
new package — molded plastic {smoky 
for base: clear for playing pieces), it’s 
$6,95 from Paula Johnson Imports, 312 
Ninth Ave. N. r Seattle, Wash. 98109, 
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Little 

import 

outboards 

join 
the big 
leagues 

Tests show they’re good, but 
have they got what it takes? 

by Bill McKeown 

BOATING EDITOR 



A re outboard owners, like photog- 
raphers, swinging toward gear 
with foreign names? Already, brands 
like Volvo- Penta from Sweden ; Hon- 
da, Suzuki and Yamaha from Japan; 
Seagull from Great Britain, and Gar- 
nitti from Italy are mixed in along 
the waterfront with Evinrude, Eska, 
Johnson, Mercury, Clinton, Chrysler 
and others, 

It's no secret that some of these 
little mills from overseas are made 
with dependable craftsmanship and 
can push u light hull right along with 
good fuel economy. Often they offer 
moderate-speed action at a slight 
price advantage, though at present 
no import goes enough above 100 hp 
to compete with our big muacle 
machines. 

For our spot checks, we tested two 
with Japanese innards and American 
names — the Mariner, a line like Mer- 
cury that La a division of Brunswick 
Corp., and Spirit, marketed toy Arctic 
Enterprises, Both are now available 
in some states; both are intended to 
go into national distribution. Both, 
like other imports we have tested in 
the past, proved to be good perform- 
ers with emphasis on rugged work- 
horse qualities and lower rpm and 
speed. 

But performance may not be the 
payoff. Overseas builders have been 
used to selling to the commercial 
fisherman or back-country boatman 
who does his own maintenance and 
repairs. Americans expect corner 
service station service for their cars 
and boats. Outboard importers in the 
past have failed when they set up no 
parts and service network. Shop the 
imports— if they offer what you want, 
from a dealer you can trust* 1W 





Plenty ol performance 1* packed into Lbe Mariner 14-oulboard line that now runs 
from 2 up 1o t40 hp and Is toon tupacled to be available nationally. At Brunswick a 
Florida marine teat bate, wo pushed this little Fletcher runabout to a healthy 
41,4 mph through tho quarter-mile trap* with a Mariner 60-hp motor. 





Spirit provides a pick ol nine horsepower 
ratings, plus accessories ranging bom 
a backpack motor cover-tolar (lelt) to 
a Heavy Hauler trailer lor your boat as 
wall. The 4.5-hp unit (above) mounts 
convenient extra shear pins inside a 
flip-down door in I ho cowl enclosure - 
A camouflage-color protective cover is 
also available tor this and other small 
models- Horsepower range includes 2. 

4.5, 5, 9.9 15. 20. 25. 50 and 65 
The larger motors provide the popular 
options of eleclric start, long and 
short shall lengths, and CD ignition 
with surface-gap sparkplugs that 
decrease fouling and lengthen plug 
life. Anti-electrolysis zinc anodes 
are slandard on all Spsril models. 
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Under a hood with American styling, the Japanese motor Two models proving popular in the Mariner lire are ihe 28-hp 

shqws good engineering Irom both sides of Ihe Pacific, workhorse (at left} end Ihe little 2-hp (rlghi) for small craft 




Topping Out at 65 horses, the newesl and 

biggest ot UW Spirits offers a long 

flhatt. electric starting, emergency stop 
switch and lively per farm ante Irom Ihe 
Suzuki milt installed under Ihe hood. 



Providing power lor Coleman's stick new 
canoe, a Spirit 2-hp mill has enough pash 
So speed the canoe along o r even Hip it 



Midrange models in 15-inch and 2D-inch 
shaft lengths showed good acceleration 
during runabout performance tesla. For 
ihe larger engines, a rubber slip clutch 
replaces shear pin holding prop choice. 
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Holiday Rambler's 32-Toot motor home lor microwave cooking* garbage disposer, 
'70 offers rear Of center balh, Icemaker. color TV, rool deck with artificial liiff* 



New shapes 
and styles for 

RV camping mmm 



HMop Swinger Sport Van from Georgia Boy 
hat 6-focd, 2- Inch headroom, cub-over and 
convertible dinette bunkt to tltep lour. 



Added inside comforts, outside 
colors accent the latest rigs. 



by Bill McKeown 

OUTDOORS EDITOR 




New Santa na Vencampera {left) and van 
conversions (right), like the Surler, Chuck- 
wagon and Station Wagon by Fleetwood, 
have four-wheel drive end chassis options 
frgro Dodg®, Chevrolet, Ford and GMC. 



• SSH , • I M 



n 



A MTP Halt Cab from Minnesota 
Truck Products, Cofeuto, Minn 
converts a Chevy Blazer* GMC 
Jimmy, Dodge Hamcharger o 
Plymouth TrailDoster lo a shorl- 
box pickup lor parl-lFme work. 






* \ 






A merica els aren't about to give up 
the advantages nf mobile camp- 
ing, but they're now shopping more 
selectively, ItY manufacturers, as 
result, are building in more fuel econ- 
omy, more conveniences and appli- 
ances, more comforts in a cnmimct 
package. 

PM’s preview of the new models 
for next year .show* a number of rigs 
developed from vans* Champion, In 
its Trans-Vim. has found a way to 
drop the floor inside the back door 
m that there is standing headroom 
n the reur galley* Fleetwood's Sun- 
tana Surfer mounts a picture win- 
dow in the middle of the left-hand 
side, Cobra 1 * Supreme Series van 
conversion provides the expansive 
looks of it capped van hi a newly 
stylet! rxiised-rnof model sleeping 
four adults. A full-sized cub-over bet! 
fits over rhe driver’s seat. 

Interim' fittings are becoming 
more elaborate, and a number of 
smaller mini home* now include mini- 
ature bathtubs and shower arrange- 
ments. Four-wheel drive and diesel 
engines are additional options, with 
heavy-duty suspension. m 









vantage of Stare rail 1 * 79 Galaxy cam pet 
|r*H*r featuring a galley thsl hinge* Out. 



Customized colorful van* Jain the camping 
recreation*! vehicle big league* with the 
Winnebago Hutller below, Additional mod- 
els Include Continental VII, Chaparral and 
Sportsman'* Dan van* with plush Inlerlor*. 



With 1h* low lino* of a van, yal standing 
headroom in Ihe rear gal Fay, the Tran*- Van 
by Champion provide* lor easier garaging. 



Newest from 



wood Enterprises are Jamboree 
Rallyai, 17 to 22 Feel, sleeping five. 



MVCAE WING CQVLBInG 




They said it couldn't be done— and for nearly 
20 years it wasn't. Now an American team has 
captured the long-sought $87,000 award for the 
first practical man-powered flight. Here pilot 
Bryan Allen, shown at left, gives an exciting 
first-person account of the record-breaking feat 



by Bryan Allen 

as told to James Joseph 



FLOATING 

BEARING 



M y heart was pumping 90 rpm 
. , . and so were my feet, 
with bike racer's c lea Led shoes 
Clamped to pedals that, through 
a Chain drive, were spinning the 
prop behind me* 

Just ahead loomed the course s 
final marker. Suddenly, a voice 
punched through the sweltering 
cockpit’s plastic-film skin: 

"Ten feet*.. Climb to 12! 
CLIMS! 31 

My outrider, bicycling on the 
ground there below me to call out 
my altitude, was warning me, To 
make it ... to pass over that final 
10-foot marker, 1 had to climb high- 
er..* another foot* two feet... bet- 
ter three. 

Those final sweat-soaked mo- 
ments were a blur of sound and 



loud whirring around me and the 
pedals' clacking now an eerie 
drumbeat, i speeded up my pedal- 
ing ., . from 70 rpm to 75 . ♦ , to QO 
* * . past 85 to 90 rpm. Now the prop 
behind me, geared with a 19-per- 
cent step-up, was turning 107 rpm, 
I saw the marker was coming on 
fast. Quickly, with my left hand, I 
shoved the control stick up. Out 
front, through the clear-plastic 
windshield, Gossamer Condor's 
control airfoil — 2“ 2 feet long and 
shaped like a wing with two big 
flaplike ailerons hinged to its trail- 
ing edge— tipped upward. Gently, 
Condor lifted. We were climbing . . . 
gaining a foot, then another. , , alti- 
tude enough to clear that final 
marker. 

"We re going to make it. WowP 



12V* LU/W MUM AMD 
5PEUCE P£OP£U_££ 



PILOTS COW\ PABTMENT 
{ 2LF WIDEJ 



45 RECLINING 5EAT 



motion , * , as r with the chain drive s i said to myself, scarcely believing 




%' WIN& 



KiNG POST 



BOOM 



AJfi VENT 



2 j, alumjnu/v\ tubing 



MVLAa WINDSHIELD 



CANARD WING FUNCTIONS 
AS elevator, TURN control 



AIRSPEED, RPM INSTRUMENTS 



Chain and 
5PROOCET 
POWER 
■SViTE/A 



/ / WING WARPING 
/ PULLEV 

PEDAL* WJTH 
5 HOE STRAPS 

WING WARPING LEVER 



Ct*sc-up of cockpit 
shows simple canvas 
seat and Mylar ■covered 
"fuselage" to save 
weight. Molded’ plastic 
nose has window to 
let pilot see out. 



Pedaling Furiously, Bryan Allen crosses Finish line 

well above required 10-foof minimum attitude {as determined by 

man wilh pole). Historic photo* shot especially lor PM, 

is believed to be only one showing actual moment ol triumph. 



AIRSPEED INDICATOR 



LEADING EDGE — 
FORCED FOAM PLA3TJC 



ArLERON 






Slimness of fuselage — only 20 Inches — Is 
emphasized in head-on view. Opening 
above windshield is air in Cake la cool pilot 



it. I was almost too exhauster!, in. 
those final triumphant seconds, really 
to understand: Gossamer Condor and 
I were but a wing's length from 
history. 

Suddenly we were over it. With 
two feet to spare, at least, we cleared 
the marker, Man, for the first time in 
all history, had flown far enough un- 
der his own power to achieve a mean- 
ingful feat, 

During the G-mtraute, 22.05-seccjml 
flight, beginning just after 7 :30 a.m. 
on Aug, 23, 1077, the huge but frag- 
ile Gossamer Condor t its enormous 
06-font wingspan belying its feather- 
weight 70 pounds, bad passed over 
the mile-long figure-8 course with 1 0- 
foot-high markers at the ends, There, 



on a Shafter, Calif., airstrip, it had 
made two full ISO 11 turns, and fin- 
ished, as it had started, propelled 
solely by its man-pedaled l2Va-foot 
pusher prop, 

A long-held dream comes true 

Even as I eased up on the pedals 
and pointed Gossamer Condor to a 
victorious landing (afterward there 
would be champagne, TV cameras and 
press interviews), I was struck by 
what must be one of history’s rarest 
paradoxes. Thirty years after U5AF 
Capt, Charles Yeager first flew faster 
than the speed of sound (1947 ) ; 
eight years after Apollo astronaut 
Neil A, Armstrong became the first 
(PiaasA torn ip px g$_l §4 J 



AND THEN THERE WERE SOME THAT DIDN’T MAKE IT - . . 



Dozens of attempt* have been mad* 
down through the year* to produce and 
fly * practical man-powered aircraft, buf 
tew succeeded — and non* until th* 
Gossamer Condor achieved th* ultimate 
goat of winning the elusive, long-stand- 
ing Kramer prize. Bom* of th* daring 
but dubious challengers are shown here. 

One of the moil promising contend- 
er* was the British Jupiter (upper led, 
below}. With Ih* hug* wingspan and 
graceful lines of a high-performance 
glider, it had a pedal-drteen pusher 
prop above and behind the cockpit. 
White II reached “colossal" altitude* of 
30 Teel, It hod difficulty fuming, wai 
sensitive In wind, and f sited to fly the 
required one-mile distance, tt made ■ 
number of valiant tri*e, survived several 
crashes but never quite attained victory. 

Ho man-flight contest would be com- 
plete without wlng-lteppers, and there 



were many of these to be sure. The two 
here w*re designed by Mlk* Dolling of 
Swindon, England, tie hasn't » yet had 
much luck but still insists there Is e fu- 
ture for man-powered plan** Ifrat tty 
ilk* birds, waggling their wings instead 
of spinning propellers. At lower right, 
141k* 1 * ion Comes to a violent, though 
harmless, and while attempting a pre- 
carious downhill launch. Muscle power 
Just wasn't enough, he reports, to move 
the hinged wings up and down at a suit- 
ably brisk rale. At lower left, Mike him- 
self sits at the controls of his later bal- 
wlng model — more efficient, he believes, 
than bird-shaped wings, a deduction 
■om* birds might think qutttlonabto. 

By madly pumping handles — tike 
those on old-fashioned drinking well* — 
Mika flaps the weird-looking, multt- 
jolnled bst wings through a compli- 
cated arrangement of levers, cranks, 



push rods and pivot link*. On He first 
"flight," die contraption did a neat wing- 
over onto It* side-^unfortunaieiy with- 
out leaving the ground. Stilt, Mlk* I* 
convinced the rig wilt eventually fly. 

But the sward for the most ambitious 
scheme should probably go to a Rho- 
desian inventor who cam* up with the 
pedal-powered helicopter shown In tha 
drawing at upper right. Called the Unite 
Vjt r it sports a rotor lor lift and a prop lor 
forward propulsion, both powered 
Ih rough a somewhat vague chair drive* 
There's also a rather mammoth rudder, 
presumably 1o offset rotor torque as well 
at provide directional control. (Tbs "VI" 
in the Umba Vt name stands lor the 
sixth In a serial of similar designs of 
which all five previous version* proved 
predictably unspectacular.) So far ae I* 
known, No. VI has yet to get off (he 
drawing board, fat stone the ground. 
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T hey 're all hero — everything 
you'd expect in 1 ) 1 ^ weird subter- 
ranean world of u mammoth cavern. 
Dagger-tipped stalactites hang from 
above. Stumpy stalagmites grow up 
from the lloor. Water drips datiklv 
from the j’oof. Salamanders scurry 
among the ancient remains of pre- 
historic creatures and cavern, m 
campfire^ Rushing streams spill into 
glistening ponls. while darkened pas- 
sages lure during explorers. 

It's ;l strange, spectacular wonder, 
but strangest of all is that it's not 
real— it's entirely man-made* Located 
in desert wilderness near Tucson, 
Aria., the artificial cave is the latest 
addition tn famous Ariaona-Konora 
Desert Museum and Stephen House 
Congdon Memorial Earth Sciences 
Center, Why build a cave? Museum 
curators wanted (me as an education- 
al exhibit, but none existed nearby. 
Also, by constructing their own, sci- 
entists could incorporate many more 
features than would be found in any 
one natural cave, 

The main chamber is Sfi feet high 
by 30 across with a labyrinth of ad- 
ditional! rooms and twisting trails 
stretching off in all directions. Wire 
mesh, crumpled foil, plaster, fiber- 
glass, Styrofoam — even soda straws 
and pipe cleaners — are among mate- 
rials ingeniously used to create the 
eerie, unearthly effects. So authentic 
are the results that an early group 
of visiting geologists refused at 
first to believe the cave was not real 
— and a few with picks even tried to 
take home samples ! Wi 



Cave entrance, nestled into a deserl wash 
{above], is built up of genuine limestone- 
interior is simulated limestone to match 
that of a natural limestone cave. At lelt, 
youngster explores one ol many deep, 
dark, everting passages in subterranean 
maze. The man-made cavern look two 
years lo compFele, cost about $1 million. 



Working with meticulous care, museum artists carve realistic stalagmites horn Styrofoam 
(left) and shape plastic compound around soda straws to lofnt Stalactites (right). Hid- 
den behind removable wall panels are pumps for water control, wiring lor floodlights. 
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Transistorized throttles like 
Ihii TflT tv pioneered by 
electronics expert Linn Wcslcotl 
provide smooth starts and 
stops, separate broke controls, 
many other advanced lea t Lire 5- 



ELECTRONIC MODEL 



Highballing the way 



l 
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New electronic controls 
work with any model- 
train gauge, From left 
lo right are G, 0, WO, 
N and Z. For more on 
gauges and hew to pick 
I he best size lor your 
needs, see page 100, G- 
scale equipment shown 
here is from Frederick 
and Nelson, Seattle, 
Wash.; rest Irom Dow's 
Hobbies, also Seattle. 

PM Dholo 
K^ti Brooks 
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RAILROADING: 



Sophisticated train controls 
are bringing new fun to an 
old pastime with a 
fascinating array of new 
equipment you can add to 
any layout; you can even run 
10 trains on one track, 



by Don W, Hansen 

I magine you're nn. engineer in the 
cab nf si real locomotive. You ad- 
vance the throttle to get underway, 
but there's a lag as the engine 
strains t ■ h overcome the friction and 
inertia (if the massive load you’re 
pulling. Slowly, almost impercep- 
tibly, you start to move, then gradu- 
ally gain mom ^iilum as you acceler- 
ate to running speed. You back off on 
the throttle, act ii to "cruise" posi- 
tion and glide gracefully over the 
rails. Nearing an Lipcoming stop, you 
ease on the brakes well ahead— you 
know it take* a long distance to halt 
the hurtling mass of a mighty 
freight or passenger train. Slowing 
progressively, you mine to a smooth, 
controlled stop at the desired point. 

That's real railroading. Over the 
> cars, model railroading bats achieved 
a high degree of realism in uppfnr- 
artc4\ but it has lacked the same de- 
gree nf realism in Ngr rut Trains 
lurched ahead in jerky, jaekrabbit 
Sturts when you applied power, then 
came to sudden, abrupt slops when 
you Lmt power. Lights won Ed brighten 
as speed increased, dim sis power was 
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Uu*u ry-toaded Heatlvkil 
(fight) oft era many handy 
features: slide-type speed 
selector, live-position brake, 
direct or inertia control, both 
pulse width and frequency settings, 
separate switches for track, train end 
loop reversal, remote -control unit. 



Smartly designed sell- 
contained controls 
like these are lypical 

of new transistorized 
unils that combine 
basic power supply 
wilh many slick oper- 
ating features. Fyffe 
control (upper left) 
has pulsed d.c. to 
simulate realistic in- 
ertia, throttle, inde- 
pendeni brake, direc- 
tion selector, end 
power and overload 
indicators, A sloped- 
panel model (at lower 
Pelt), Prom Pacific Past 
Mail, includes sound 
controls for whistle, 
belt and engine chuq 
effects plus Ihrotlle 
and direction selec- 
tor. Accessory walk- 
argumj remote hand- 
held control is also 
now available. 



to a new hobby 



reduced, then go out altogether when 
a train stopped. Truck signals were 
more for decoration than actual 
operation. To run more than one 
train on the same track, you needed 
elaborate block -control system? with 
complex switching arrangements you 
had to remember to handle manually. 
Model train? simply didn't rum be- 
have or sound like real trains. 

Now electronic controls have 
changed this. Transistor tied throt- 
tles simulate realistic inertia and 
momentum effects for smooth starts 
:md stops. Sophisticated power packs 
provide separate braking controls In 
addition to speed throttles. Constant- 
intensity lighting keeps lights burn- 



ing brightly regardless of train 
speed. Sound generators add bells, 
whistles, horns — even the chuff and 
hiss of a laboring steam locomotive. 
Automatic "command" control sys- 
tems make it possible to operate up 
to 10 trains on a single track. And 
there are cither intriguing electronic 
gadgets: remote-control “walk- 

around” throttles that let you run a 
train from any point around a lay- 
out, speed indicators that convert 
scale mph into true prototype mph, 
track signals that really show 
whether a track is occupied or not. 

The result is that electronics has 
added a whole new dimension to 
mode] railroading— in fact, has cre- 



ated a whole now hobby by opening 
a new area of interest for those fas- 
cinated by the magic of electronics. 

At the same time, you don't have 
to be an electronics expert to under- 
stand and appreciate the benefits of 
these new controls— any more than 
you have to be ail electronics expert 
to enjoy your home TV or hi-fi sets. 
The systems discussed here are 
available in ready-made, off-the-shelf 
hardware, with complete instruc- 
tions for easy hookup and use. For 
those who wish to progress Into more 
advanced build-your-own circuitry, 
there are many fine books at hobby 
shops and bookstores. 

In picking a control, be sure to 
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study it* feature* and application* 
carefully — they vary widely in the 
type and number of convenience?! 
offered: some may suit your need*, 
some may nut. Prices , for instance, 
ran me from under $20 for a simple, 
tio-frills transistorized throttle up 
to $-100 or more for super-sophisti- 
cated Lin its. 

Some control* will operate all of 
the five major model railroading 
gauge* currently in use i see the ac- 
companying article on gauge *izt j * 
and how they compare ) H while other 
controls are designed for one or two 
particular gauges. In general, the 
larger gauges require power packs 
capable of handling larger current 
capacities. II y far, the greatest num- 
ber of controls on the market are de- 



signed for the three most popular 
gauges: G t HO and N > they may nut 
have the capacity for larger ones'. 

Know the power you'll need 

In judging a power supply 1 * ca- 
pacity, don't be confused by state- 
ments such as ’"has power to run six 
trains." A claim like this is abso- 
lutely true, but ran he misleading. It 
mean* exactly what it says: It has 
the itotrer to run six trains, but it 
wont tiperttft six trains by itself. 
For this you'll need as many sepa- 
rate throttle* <cnh control*! as the 
number of trains you want to con- 
trol independently. 

Most power park* come with one 
throttle built in. A few- like Model 
Rect 1 1 e r' s Du a b uic k — * ■ ffe r t w i i i-ea I ■ 



i two-train) control, while others 
provide output connections for add- 
ing extra throttle*. One interesting 
transistorized controller- Ail to pulse 
from '[’roller — merely plugs into the 
a.c. accessory outlet on most power 
supplies to give another throttle. 

Some control system* come in com- 
ponent or modular form — in sepa- 
rate pieces for individual installa- 
tion. They don't provide a single, 
self-contained enclosure, but are 
handy fur mounting in your own cus- 
tomized control panel because you 
can select the units you need now 
ami install additional feature* later, 

Realistic engine sounds 

Most sound-generating controls — 
those that supply bell, whistle and 



How to pick the best track gauge for your needs 
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d you are a newcomer lo model railroad- 
ing, picking the right gauge size lor your 
needs can involve a number erf factors— 
some obvious, some not so obvious. Four 
of ihe most important considerations are - 
1 Available space. 2. Size and complexity 
of layout anticipated. 3. Degree ot realism 
end craftsmanship desired 4. Ages and 
interests of those who will operate the 
system. 

The main pittall to avoid is getting 
looked in on a gauge lhal will limn you 
in tha future. Many beginners dp exactly 
what you might expect — buy a so-called 
"beginner's set.’ 1 pfton lor a child, t-n linn?, 
the desire to expand a layout or get into 
more elaborate detail may prove the 
original choice lo be wrong. In this re- 
spect. model railroading is drffereni bom 
oiher recreational activities, in most 
hobbies, it's easy lo expand your scope 
and skills merely by adding new equip- 
ment — you don"l have to wonder whether 
you chose the right size to atari with. In 
model railroading, size is all- 1 important to 
the ultimate enjoyment of the hobby, 

Space is perhaps the biggest 3 ingle 
consideration. The larger Ihe gauge, the 
less railroading you’ll get in a given 



amount o! area. Big gauges do have l heir 
place, how over. If all you wanl is a simple 
circle-arourvd-lh«-Chrlslrno8-trge type or 
layout for a youngster, they're easily han- 
dled by small fry and email minimum in- 
vestment They're also F<;oe lor the crafts- 
man who's more interested in superbly 
detailed display models than up oral .■on a I 
layouts. 

There are live ma|or model railroading 
scales. Starling with the biggest and work- 
ing downward, they are G. 0, HO, hi and 



Z, with the middle three the most domi* 
nanl. There are other scales — S. OO and 
TT — but these are mainly of interest to 
scratch-builders as they offer Utile or no 
ready-made equipment. For our discus- 
sion here we will slick with those gauges 
For which commercial equipment is easily 
available over tha counter, ready tq run, 
Incidentally, there is a technical dis- 
tinction between the terms ' gauge" and 
"scale" shat should be made dear. Scats 
is the proportional ratio between the size 



From large to small, 
five popular modal- 
train gauges are seen 
at right. Sizes range 
from G-scaic (biggest 
with IT* -inch back 
vrdth} down to tiny Z- 
scale (17/64 inches). 
Photos depict equip- 
ment about one-third 
actual size. Dleqram 
below gives minimum 
space needs lor 
n simple ovet layout 
in all five gauge*. 







1 


... V NT x r - 14 




...2" ft" x V- IT" 


HO„ 


*..4'- 11" x 3"- ir 


0 -,.. 


6" x A- ft" 


G.,.„ 


...8'- 7" K 6 J 7" 



toe 



POPULAR MECHANICS 





Some power pack* are available In com- 
ponent form lor mounting in hcmebullt 
panel*. This Power Systems mode) come* 
etlher way — in cabinet (right) or as aepa~ 




rale parts (led). Including remote walk' 
around throttle. Part* are handy tor cus- 
tom king a control center, let you easily 
add thro switches, other feature*. 



chuff effects* for instance — are pri- 
marily designed for layouts built 
around steam-locomotive operation. 
If you're mainly into diesels and 
electrica, they may not be for you 
i although some units do offer diesel 
horn a, turbocharger whine, brake 
squeal and several other general 
sound effects that are suitable for 
virtually any model railroading op- 
eration ) . 

Fyffe, for example, offers a basic 
single-cab transistorized throttle 
control for $99,95, including a con- 
tinuous 3 -amp., 12-volt output — 
enough to handle all d.e. locomotive 
requirements. Their sound genera- 
tor unit, including one throttle and 
a variety of sound effects, goes for 
$209.05 — a significant difference in 



of the prototype and the size of the model, 
such as 1:22 for G. 1 :43 for 0 and 1 :87 lor 
HO. Gauge, on the other hand, designates 
the actual spacing between the running 
rail* on model track, such as 1% inches 
In G-scale down to 17/64 inches in liny 
Z-ac&le While the two term 3 are often 
used Interchangeably without great harm, 
It's wise to at least be aware of the differ- 
ence — some buff I* bound to call you on 
It if you misuse the term*. Here's a quick 
rundown on the five moat prominent 
scales ... Or, er, gauges . . . whatever: 
9 G ‘Scale, the giant of the group, is a 
British creation now ottered in the United 
States. Its Size and coat limit it to those 
for whom space and money are no object, 
or to those who want only a few masterly 
crafted display pieces. Its charm* lie in 
Its magnificent detail and the fact that If 
can be laid outdoors, rambling pictur- 
esquely through stately garden* and over 
woodland brooks. It ia not, however, for 
the typical basement or playroom layout. 

■ 0-*c*le offers two-way possibilities — 
you can go either simple or elaborate In 
off-the-shelf hardware, it is the most toy- 
llke of the five and is frequently the choice 
for children It’s moderately priced and 
easy for small finger* to handle, but it* 
sfie — still large by comparison to other 
gauges- limits it to fairly simple layouts, 
On the other hand, for the ski lied crafts- 
man who wants to modify ex I sling equip- 
ment or build his own, O-scale'a spacious 
dimensions permit the creation of awe- 
somely handsome reproductions. 

■ HO-icaf* (haff-O) is I he h ands-down 
favorite for a number of reason*. Its Inter- 
mediate *ize— big enough to provide good 
detail yet small enough to fit Jn limited 
space— makes It appealing to both begin- 
ner and buff. Equipment ranges from 
Inexpensive ready-to-run train sets, 
through kit* tor building your own, up to 
exquisitely hand-crafted all-brass master- 
pieces costing hundreds of dollars, 

HO offer* the widest variety of locomo- 
tive type*, rolling stock, layout acces- 
sories, compatibly scaled scenery and 
scratch-builders* supplies, Its an ideal 



gauge for father-son operation because 
it can be handled by a reasonably nimble 
youngster, yet provides the realism and 
sophistication necessary to satisfy an 
adult enthusiast. By far the choice of most 
serious model railroader*. It outsells all 
other gauges by a wide margin. 

■ w-scale, a relative newcomer from 
Europe, 1* still limited In the type and 
variety of equipment It offers, but Is slowly 
growing In popularity. Despite its size — 



smaller than HO — many of its items are 
beautifully detailed. Its main appeal, how- 
ever, lies in lots of railroading In limited 
apace at relatively low cost. Piece for 
piece, it's the least expensive of all five 
gauge*. 

1 z-scafe, so tiny a standard paper clip 
won't fit between Its rails, is so ter ex- 
clusively European In origin and charac- 
ter, Us Jewel -like quality is & watchmaker's 
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HOW MODEL RAILROAD GAUGES COMPARE 



DESIGNATED 
GAUGE OR SCALE 


G 


O 


HO 


N 


Z 


PROPORTIONAL 

SCALE 


1:22 


1.43 


1487 


1:160 


1:220 


DIMENSION 
BETWEEN FAILS 


45- mm, 

174" 


32 mm. 
1 ,26 * 


16,5 mm, 
0.65" 


9 mm, 
0-35* 


17»4 * 


STRAIGHT TRACK- 
SECTION LENGTHS 


3TOmiTi. 
600 m m. 


i. . 


9" 


5* 


4-W* 


RADII OF 
SECTIONAL 
CURVED TRACK 


125 cm, 
155 cm, 


24* 


15" 

18" 

22" ' 


9^ - 

tr 

19" 4 


6T4’ 
7 to* 


AVAILABILITY OF 
LAYOUT ACCES- 
SORIES fnghl-Ql-way] 


FAIR 


FAIR 


EXCELLENT 


GOOD 


POOR 


AVAILABILITY OF 
LAYOUT ACCES- 
SORIES Ctily Of 
country) 


POOR 


POOR 


EXCELLENT 


GOOD 


POOR 


TRACK COST PER 
LINEAL INCH 
(approx.) * 




aw* 


5* 


4* 


14* 


SWITCH COSTS 
(remote conlrol) 
(approx.) 


$30 


S7 


16 


$5 


$16 


AVAILABILITY OF 
LOCO AND CAR 
PARTS AND KITS 


POOR 


FAIR 


GOOD 


POOR 


POOR 


AVAILABLE STYLES 


EUROPEAN 

ONLY 


AMERICAN 

ONLY 


WORLDWIDE 


AMERICAN 

AND 

EUROPEAN 


EUROPEAN 

ONLY 



"LCififlcr Flvviul* track sccHo-ns available 
■Coat* win t/My according to type &i retail euUei 

Hot*: Cosi-iallOi at rocorr.ollrt'i. cars and equipment are roughly prDpo'lion.jle in lriu:k. and iwiteh coat- rati da. 
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STARTING PULSES THAT 
DECAY AWAY AS TRAIN 
SPEED INCREASES 







FULL-SPEED 

VOLTAGE 

J 



Adlan cl typical Iranitator Throttle Is 
diagrammed above. Starling currant la 
applied In pulaaa (vertical bars) to over- 



OX, BIAS THAT SLOWLY 
INCREASES WITH TIME TO 
GIVE. MOMENTUM EFFECT 



came Indian, provide smooth, nonjerky 
starts. As speed In. creases, pulses decay 
away, locomotive motor runs an pure d.c. 




Constant- 1 nlensltjr Fghtfng Is made pos- 
sible by silicon diodes that teed steady 
voltage to headlamp — just enough to keep 



ft tit— regardless of track voltage. All 
voltage above this level is 'dropped ' 
across angles motor to control spaed. 



cost depending out the type mu! num- 
ber of sound effects ynu want. 

One feature you may want to 
cheek when purchasing a train con- 
trol is the number of reversing 
switches it supplier Must power 
pucks offer at least one reversing 
switch, usually marked "forward” 
and ''reverse." This refers merely to 
whether a train is moving forward 
or backing up. It does not take into 
account the fact that u train can be 
progressing eustbound or westbound 
(clockwise or counterclockwise, de- 
pending on your layout plan). A con- 
trol needed to act up this situation,, 
generally known as a. track direction 
switch, is different from a forward- 
re verse switch. 

Reversing switches are important 

While the purpose of reversing 
switches is merely to reverse the 
polarity of current going to the 
truck, it is useful to have separate 
switches to control different func- 
tions. An eaatbound train backing up 
would require the same track pola- 
rity as a westbound train moving 
forward — but the two would be do- 
ing completely different things, and 
trying to handle both with the same 
reversing control would obviously he 
awkward and difficult. The object is 
to have separate controls for sepa- 
rate operations- — even though both 
may do exactly the same thing. 

Watch out for reversing loops 

Another control you may want to 
look for is the so-called ‘"reversing- 
loop switch.” Ultimately, in almost 
any model -train layout, you will 
eventually encounter what is called 
a reversing loop. Reversing loops are 
very sneaky. They crop up at the 
moat unforeseen places and often 
aren’t detected until a red tight on 
your control panel flashes suddenly, 




Complexity ot modern electronic controls 
Is typified by maze of wiring In Pacific's 
whistle -bell- hi it-chuff sound generator. 



indicating you have a short circuit. 

What happens is that, whenever 
you have a curve of track bending 
back on itself, you have created a re- 
versing loop. If you make a rough 
sketch on paper, it won’t take long to 
discover why this occurs. Mark one 
rail "plus" for positive and the other 
unc "minus” for negative. As the 
loop doubles back on itself, it’s easy 
to see that what was formerly the 
negative rail suddenly meets up with 
the positive rail of the opposite side 
of the loop and. vice versa — in other 
words, a dead short. The answer, de- 
pending on your own layout, is an 
isolated section of track within the 
loop itself or within the track follow- 
ing the loop that can be changed in 
polarity to match that of the oncom- 
ing train before disaster strikes. 

Reversing-hoop switches are easy 
to add at any time — they’re just 
double-pole, double-throw switches 
wired to reverse track polarity 
w r hen their toggles are thrown — but 
it + s nice to have at least one as part 
of your basic power pack to control 
main-line reversing-kiop problems. 

Heath’s kit-built power pack (for 
$70,95) offers. all three reversing 
switches — for forward -reverse, track 
direction and loop reversal — along 
with other controls such as multi- 
position braking (service, emer- 
gency and release) and a separate 
plug-in walk -around portable throt- 
tle controller. If you're interested in 



walk-around throttles, check if they 
are or will be available ; some are 
here; some are being advertised as 
"coming.” 

Probably the most popular elec- 
tronic circuit used by model rail- 
roaders is the transistor thrott’e, 
which is superior to a conventional 
rheostat -controlled throttle because 
I'Ptaasc lutn to page I 70) 



SOURCES FOR ELECTRONIC 
CONTROLS, PARTS AND KITS 

Alpiratra-mcs, So* 17, Alpha, Qbio 45301 
Barney and Associates. Inc.. 103 W«s? Fifth 
Ays, Pittsburg, Kans 

Caldera Enterprise, J4S1 3®th St.. Los Alamos, 
N W. 07544 

Fyfre Electronics, Sox 173, Laguna Baaeh, 
CaM. 9265Z. 

Heglh Comoany. Bomon Harbor, Mich. 

49022, 

Janssen Enterprises. Box 72Q6. Menlo Pgrk, 
Calif, 94025 

Loggers Supply Co , by Narthbrid^e Dr., St. 
Josepft. Mo, 64506. 

M(f* Model*, mt , 10414 w&rrhiield fid , NoMh- 
IkHcJ, Ohio 44067 

Model tt<nrtil»er Coro , 2500 Wood bridge Aw#., 
Edison. N.J. 00017. 

ModaltFonrcs, 14GOO Long Ridge Pd , Los 
Catos. CftliT. 95030 

Feoilic Fait Mail, Bp* 57, Edmonds, Wash. 
96020. 

Pome 1 Systems, Ine.. 5E Beilis Circle, Cam- 
bridge, Mass, 02140 

RawIranicH, 142D3 E si ber Dr . 8-an Jos#, Cali l. 
95124 

Scott Hobby Syslcms, Bax 2117, Slam lard, 
CG4in DbOOE 

Tri-Dell Electronic*, Bo* 7400, San Diego, 
Calif. 92107. 

Trailer C^rp .3910 West Morn rose Av#., Chi- 
cafla, lit, B061B. 

Waiters, 4050 North 34(h St . Mil*auk«. 
WiS 5JJ1G. 
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SATURDAY MECHANIC 





How to protect 
your car against the cold 



You’ll breeze through the 
winter if you do the right 
things to immunize your 
car against the deep freeze 
just around the corner 



by Mort Schultz 



A study done by the Champion 
Spark Plug Co, tells us that the 
number of engine starting failures 
reaches a peak in winter. 

Big deal. Any school kid could 
have told you that. 

But do you know that almost con- 
sistently the number of winter 
starting failures in severely cold 
Quebec* Canada is less than it is in 
the warmer southern Atlantic states? 
Well, it is. 

How come? Canadian cars aren’t 
any hardier than ours, so the answer 
must lie with the fact that 43 per- 
cent of the drivers in Quebec are giv- 
ing their card a prewinter tune-up* 
while only 20 percent of the drivers 
in the southern Atlantic states do 
the same. 

Across the board, the Champion 
study shows that, where mainte- 
nance is practiced* the starting trou- 
ble is lowest. In New England, for 
example, 32 percent of those sur- 
veyed winterize their cars and 22 
percent have starting failure. Con- 
versely, in seven states taken as a 
group— Minnesota* North and South 
Dakota, Missouri, Kansas, Iowa and 
Nebraska — 23 percent of the group 
surveyed perform prewinter mainte- 
nance and 2G percent of them have 
trouble. 

Trying to avert a mechanical 
problem is just one reason for win- 
terizing a car. Another is to mini* 
mize hazards to safety. 

To try to touch all the bases in this 
article — so you don't miss anything 
when you go to work winterising 
your car in the next week or two — 
we have literally charted a course 
for you to follow by listing what 
should be done, information accom- 
panying each task will allow you to 
do the work more competently or 
more easily. 

Of course, you may not have to do 
everything we suggest. It depends 



Use charger* if necessary, to bring your battery up lo full charge lor winter starling. 



on what services you had done in 
the last coupte of months* For in- 
stance, if you’ve just tuned up the 
engine, you shouldn’t have to do 
it, again. However, going into win- 
ter with an ignition system which 
hasn't been serviced since last win- 
ter is inviting trouble. 



■i 0!* 



Your baltery can't deliver if terminals, 
and posts aren't clean. Use a wire brush, 



Battery cheeks 

■ Replace a battery that Es cracked 
or has eroded terminals, 

■ Before testing with a battery hy- 
drometer, add water if the elccro- 
lyte level is low and give the battery 
a high-rate charge for 30 minutes 
or drive the car for a few hours. 

■ A difference of .Q">0 or more spe- 
cific gravity points between high 
and low readings signifies a Imd 
battery. Replace it. 

■ Remove the battery and scrub it 
with diluted ammonia or baking 
soda solution. Flush with water, be- 
ing sure the vent caps are tight and 
covered with tape. Clean the battery 
carrier, too. 

• If the battery shows less than full 
charge (that is, an overall specific 
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gravity of l,2ti0i, charge it on a 
s low- rate charger, 

■ Ideally, a sealed battery should be 
load-tested to determine its condi- 
tion. However, in the absence of a 
300-amp, load tester and voltmeter, 
refer to the battery's built-in charge 
indicator, which provides an indi- 
cation of battery condition. 

Service battery cables 

■ Replace cable* having split or 
frayed insulation or badly eroded 
terminals. 

■ Disconnect cable* using a termi- 
nal puller, if necessary. Clean ter- 
minals with a wire brush. 

■ Reinstall cable*, tightening termi- 
nals to posts securely, A chief cause 
of hard starting is improperly se- 
cured terminals. If you have a prob- 
lem getting a terminal to bottom on 
the battery post, place a wrench 
socket of suitable size over the ter- 
minal and gently, very gently, tap 
the terminal down until it won't go 
any more. 




Sparkplugs should be checked tor wear, 
sand’ blasted clean and gapped for wirier. 



Clean or replace sparkplugs 

■ Sparkplugs with worn electrode*, 
broken insulators or damaged shell* 
should be replaced. 

■ Sparkplug* with minimum elec- 
trode wear can be cleaned, regapped 
and returned to service. 

Replace distributor parts 

■ Replace any part — cap, rotor or 
coil — -that shows damage or a sign 
of damage. “A sign of damage" 
would be a trail of carbon inside a 
distributor cap, which signifies a 
crack. 

Servicing the distributor 

* If you have to replace breaker 
points, replace the condenser, too. 

6 If new points aren't needed, pass 
a fine-cut ignition file through the 
old points one time to clean them 
before setting gap. 

■ An oiy smudge on contact point* 
may indicate a clogged PCV system 
that has caused vapor* to be forced 
into the distributor. 




Remove the distributor cep end rotor and 
clean and inspect them thoroughly. 



■ Make sure that the condenser and 
primary wire insulation is in one 
piece. A bare wire can ground out 
and bring the engine to a dead stop. 
See that wires are secured firmly to 
terminals, 

■ If your ear has electronic igni- 
tion, it has no point* and condenser 
Setting dwell is not necessary. Set- 
ting ignition timing is. 

Examine secondary cables 

■ Replace cables if insulation is 
cracked, split or brittle, 

■ Make sure that cables are firmly 
seated in the distributor and cod 
towers and on sparkplugs. “Though 
lack of contact is involved in most 
road calls, the problem in most case* 
is loose wires rathe] - than a defec- 
tive system," FoMoCo ways. 

Service air and fuel filters 

* Shine a light inside the air filter. 
If the filter is very dirty T replace it, 
If it's not too dirty, dislodge parti- 
cles by slamming the filter on a hard 
surface, 

■ Replace the fuel filter an often 
a* this is stipulated in your owner’s 
manual. 

Set automatic choke for winter 

■ Do this only if the engine becomes 
hard to start when the weather 
turns and all other bases have been 
touched. If the choke is adjustable, 
turn it one noteh at a time to the 




Clean or replace the distributor points 
and replace the condenser as necessary. 



“rich” side. See if starting gets 
better. 

Service the cooling system 

■ Drain and flush, if necessary, 

■ Inspect hoses and test the radiator 
pressure cap, 

■ Add ethylene glycol antifreeze in 
the proportion necessary to bring 
protection against freezing in line 
with the lowest anticipated tempera- 
ture in your area. Important : Use 
top-quality antifreeze, 

■ Inspect drive belts. Replace if 
cracked or frayed. Adjust If neces- 
sary to bring them to adeqate ten- 
sion — Vi to Vj-inch play when pressed 
midway between pulleys, (For mare 
details on cooling-ay stem-upkeep* see 
Saturday Mtetinnir for Aug. *77 and 
Sept. H 77.J 

Lubricate 

■ Change oil, if necessary. Drivers 
in most of the country should select 
a 10W-30 or 10W-40 motor oil 
Where temperatures are consistent- 
ly between 20° and below 0° Fa 
5W-30 motor oil may be necessary If 
you decide to use a single- viscosity 
oil and your owner's manual says to 
use 10W because of the low tempera- 
ture where you live, avoid sustained 
high-speed driving. 

■ Grease the chassis and body 
points. Shoot some powdered graph- 
ite into door locks to try to avert 
frozen locks. 

Get tires in shape 

■ Mount enow tires fare they hi 
good shape?}, storing the tires 
you've removed in a clean, dry, cool 
and closed area away from water, 
petroleum products, electric motors 
and heat sources. Place tires on 
their aide walls on a Hat surface — 
don't stand them on the tread. Place 
white sidewall tires whitewall-to- 
whitewajl, one on top of the other 
to protect the white rubber. If tires 
remain mounted, on wheels, reduce 
inflation to 12 to 16 p.s.i. 

■ If you buy new snow tires and 
want metal studs, now’s the time to 
get them. The depth of the stud 
holes molded into winter tire treads 
and the lengths of studs are care- 
fully matched. In even a few miles 
of travel,, tire treads wear enough, 
and fill with enough dirt and grit, 
to disrupt the stud hole-stud rela- 
tionship, Only new or newly 
retreaded tires sbou’d be studded, if 
the law in your state permits stud- 
ded tires, 

■ If snow tires were not mounted 
in storage and are to be put back 
on wheels, the assemblies should be 
balanced, 

■ Maintain recommended air pres- 
sure and check it often. Do not re- 
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duce inflation pressure to increase 
traction* Goodyear says that this is 
a fallacy "for under inflated tires get 
teas of a grip on slippery surfaces/' 

Test brakes 

■ See that the fluid level in the 
master cylinder is no less than Vi 
inch below the top of the reservoir's 
lip, 

■ Test the hydraulic system for 
leaks by pressing down on the pedal 
with the engine running. The pedal 
should be firm and not fade. 

■ If lining (pad* thickness has nut 
been examined in 12,000 miles, re- 
move one front wheel and one rear 
wheel and do it now. You should 



CHOKE HOUSING 
INDf X MASK 




Choke iduilnieni It- especially Important 
In the winter for propor cold itarti. 




Proper drive-belt adjustment Is necessary 
tor generator or alternator operation. 



have no less than inch «f lining 
thicknesa left* Important ; If you 
have to replace the linings (pads) 
of one wheel, replace the linings of 
the other wheel on the axle. 

Failure to do this will result in un- 
equal braking, 

Check visual equipment 

■ Replace windshield wiper blades 
if the rubber feels flabby rather 
than firmly resilient or if blades 
don't sweep water cleanly away. 

■ Make sure the windshield washers 




Mum-viscosity fooler oil* cover wide ranges of temperature as indicated by this chart. 



work and that nozzles are aimed to 
squirt water over the area swept 
by wipers. Nozzles may be bent to 
aim them properly. If nozzles are 
clogged, clear the stoppage with a 
thin piece of wire, 

■ Fill the windshield washer reser 
voir. If your area is subjected to 
freezing temperatures, the fluid you 
use should be an antifreeze type, 
CsKfion: Make certain the label on 
the container of antifreeze you buy 
assures you that the product is 
harmless to paint, If it doesn't, don't 
use the product. 

■ Check to see that all lights and 
warning signals are working. If one 
isn't, find out why and fix it. 

■ Are defrosters working properly? 

■ Test the horn. It may be needed 
to get you out of a sticky situation 
one of these winter days, 

Other checks (o make 

■ The exhaust system should be in 
good shape. There should not be any 
evidence of holes or rust. Accidental 
carbon monoxide poisoning cases are 
more numerous In winter than »t 
any other time, 

■ See that the heater works and 
throws out enough warm air to make 
you comfortable* 

■ Get winter emergency equipment 
out of storage and into your car if 
it isn't already there. This should 
include a good ice scraper* shovel, 
extra emergency flares and tire 
chains (if you use chains), Impor* 
taut; If you place extra weight in 
the rear to attain better traction, 
make sure it's placed over or ahead 
of the rear axle. According to 
Goodyear: "Weight behind the rear 
axle can reduce vehicle stabilty and 
front- wheel traction.* 1 

Some extra cold-start tips 

Once your car is all checked out 
and ready to go, chances are in your 
favor that the engine is going to 
start. Rut there’s always the poasi- 
biity of a sudden, severe cold snap 
that could hamper starting. Here are 
a few' extra tips that may help the 
situation: 

■ Don't pump the accelerator pedal. 



Doing so will send raw gas into the 
cylinders that will tend to flood the 
engine on a cold day, 

■ If the engine does flood, turn off 
the ignition key. Hold the acceler- 
ator pedal to the door fdo not pump 
it) and turn on the ignition, crank- 
ing the engine in five- second bursts. 
Don’t overdo this since you don't 
want to add a dead battery to your 
trouble. If the engine won't start 




Windshield -washer fluid mu si be winter- 
ized tor lowest anticipated temperatures. 



after & reasonable number of five- 
second bursts, allow it to remain idle 
for 5 to 10 minutes. Then try it 
again, 

■ If the weather is severely cold for 
a sustained period (like it was last 
year), a 7 f> or 100-watt light bulb 
kept burning under the hood will 
help keep the temperature of the bat- 
tery high enough so it will provide 
a good kick in the morning, 

■ If you live in really cold country 
and oil tends to gel overnight so 
engine cranking is sluggish, you 
should use a dipstick heater. The 
heater elides into the dipstick tube 
and is plugged intu house current, 

■ Whenever you start a car, keep 

ail lights and accessories turned off. 
The engine stands a hetter chance 
of getting going if it doesn't have 
to share querent with other 
parts, IM 
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motorize 



Turn it into a 'moped by add 
a f rict ion-drive helper motor 



by Bill Hartford 

AUTO EDITOR 



The bike 

For our "Project Moped” we 
started with a Schwinn Suburban 10- 
speeds For upright riding position, 
comfort and versatility, we selected 
the women’s model with tourist han- 
dlebars, It’s a '76 model so doesn't 
have the Shimano Front Freewheel- 
ing i F F ► system of l tip r 77s, (Don't 
motorize an FF machine because it 
would be annoying to have the chain- 
wheel revolving constantly.) 

The $150 Hub urban with front and 
rear caliper brakes was our choice, 
but any hike will accept the front- 
wheel -drive motor we installed. 

The motor 

Designed to clamp onto the front 
fork of you r bike without interfering 
with the front fender or brake cali- 
pers, the RikeRug is an impressive 
22-ce engine and drive unit. We or- 
dered the RikeRug QEM-23 engine 
from Aqua Dug Interna tie nab 100 
Merrick ftd,, Rockville Centre, N,Y, 
1 1 570 .$170). Another QRM-23 dig- 



E ver try to pedal a moped ? You can 
i do it, but it’s difficult — and sure- 
ly it isn't any fun. The chain-driven, 
5G-cc moped is — make no mistake — a 
mini motorcycle meant to go with gas, 
and if that's alt you want, fine. Rut if 
you en.joy bicycling pleasures, too, the 
way to go is 1 0-speed with a helper 
motor. 

There’s nothing new about motor- 
ized bicycles. The first "moped" goes 
back to IflOd <see Detuchnbti Cjff'if: 
Mutn r, page 1136. Xov. l&04 f nr check 
the photo of this machine shown in 
our 75th anniversary issue, page 73, 
Jan, '77'. 

The idea of using an add-on motor 
seems to capture the imagination of 
each new generation of pedalers In- 
deed. this century has seen many 
types of bicycle motors come and go, 
anti has seen the bicycle itself — the 
most efficient form of transportation 
known refined to the point that any 
normal, healthy rider can gobble up 
an unprecedented number of miles 
per calories. 



■: * ; 
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SikeBug engine from Aqua Bug Inlerna- 
Ironal mounts on Schwinn Suburban 10- 
speed in a few steps (see facing page). 
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POP U LAP MECHANICS 









Tighter the rubber-faced clamps on the 
front fork with the toot provided. 



Support rod adjusts the roller Vd Inch 
over lire and also positions muffler. 



Fill fuel tank with liter of gai/ofl mix 
{25:1) and Ihen get ready to ridel 







To siart the BlkeBug. lilt the engagement [over which lowers the rubber drive roller 
against your front tire. Engine starla with throttle at idle; choke is automatic. 



trihutor is- TAR industries 12728 
N.E. 15th PI.. Bellevue, Wash, 9S005 + 

The high quality of the KikeBug is 
apparent a a soon an you unpack it. An 
example Of well-thought-out design is 
the rubber-faced fork clamps £1 
thou it ht for sure I'd have to fashion 
my own from an old inner tubes. In- 
structions are thorough. 

We mounted the air-cooled motor 
in at few minutes, as shown, topped 
off the tank with a liter of gas oil 
(25:1 J — good for 50 miles, easily. 

Underway 

Pedal up to a few miles per hour, 
pull the engagement lever to drop the 
driving roller against your front 
wheel and — voila! — you’re on your 
way, With 1.39 t-u. in. putting out .8 
hp r you can cruise about 15 mph. (We 
don't plan to do it, hut if you remove 
the governor, engine power is boosted 
to 1.2 hp and top speed to 24 tnph. ) 

At first we were alarmed at how 
rapidly the grooved rubber drive roll- 
er was wearing, but it is designed to 
shape itself to your tire quickly and 
then wear itself instead of the tire. 
It never slipped or spun during our 
tests which included pulling a Can* 
hod ale Bugger bicycle trailer with 
two kids on hoard. The Bike Bug puts 
an extra 15 pounds on your front 
fork, but is easily manageable. 

With 150 miles under power on our 
Project Moped we're convinced that 
there's no better way to gfi motoring 
and pftfaling* too, IW 




Wlngnul on supporl rod ed|u«t* roller on 
wheel. Replacement roller* are (12,50. 




The sign doesn't say anything eboul 
bicycle* not being permitted, does it? 
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Anew 
ceramic-tile 
countertop... 
right over the 
old one 



A tiled kitchen countertop, the 
kind that 1 a popular on the Went 
Coast, is a real touch of luxury. It’s 
not as hard :i project an you might 
think, because the tile can be in- 
stalled over existing: high-pressure 
plastic laminate. 

Materials used wore 4 3 4 X 4 1 -4 _ in* 
matte-glazed Tuscany ceramic tile in 
pure white tit's not advisable to use 
a “bright” glazed tile— it will scratch 
too easily), nonsanded grout in 
Renaissance Brown and AO 1800 
adhesive — a type that's .suitable for 
tile application over a variety of 
surfaces and offers prolonged resis- 
tance to water, All are products of 
American Olean Tile Co., Lansdate, 
Pa. 19446. 

The water-cooled saw and hand 
cutter are specialized, expensive 
tools — they are priced In the neigh- 
borhood of $1S0 and $42&, respec- 
tively, But they can he rented by 
the day, and if you rent either one, 
the job will go faster. W 






1 start by removing sink (and any other 
drop-in fixture) from the counter. 



£ Lay out edge tiles with full pieces in 
corners; adust center widths. 



3 Apply suitable adhesive (see lexl) and 
spread it evenly with a notched IroweE. 




^ Install tile along edge with '4 -in. over- 
hang so it will top of! edge tiles. 



5 Use nippers to shape Lile to irregular 
contours such as sink corners. 



g Make straight cuts lor open Erg edge 
with water-copied saw or hand cutter. 




Y Install additional the, cut to meet 
edge wherever it's necessary. 




3 Tiles on backsplash exceed its height 
by %-in, ic allow lor edge tiles. 



0 Strips for hacksplaoh top can be made 
with hard cutter, shewn scoring tile. 
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California-style tile countertop ties dark grout for crisp but warm look. Technique also camouflage* stains, 




10 Scored tile break* cleanly under plea- 
sure On both aides of culling Hue, 




11 Strips bull against the backsplash 
tiles to form a square comer. 



12 Edge tiles adhere belter It you let 
adhesive air-dry for a few minutes. 






14 Then mix the grout with water accord- 
ing to manufacturer's directions. 



15 Spread grout liberally over ail tiled 
Surfaces with a rubber-faced trowel. 




13 Next day is best tor grouting. Start 
by pouring dry grout In mixing pail. 






16 Strike Joints — press grout Into them 
— with a wood or plastic striking tool. 



|7 short wait, wipe excess grout off 
tile surfaces with a wet sponge. 



[ g Polish tile with ■ clean, dry doth, 
then reinstall sink and job Is done. 
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RABBETING ' 
LEDGE 



FtEAft TABLE 

ADJUSTING 

HANDLE 



DEFTH-OF- 
CUT SCALE 



I « 



FENCE 

CONTROL 

HANDLE 



ON-OFF SWITCH 



LINE COHO 



Jointer, with it* principal parts named above, can save hours tor lurnlture builders. 



Howto 

use a 

jointer 

Sooner or later, a serious 
woodworker has to buy a 
jointer and learn to get the 
most from it Here’s how. 

by Harry Wicks 

HOWE AND SHOP EDITOR 



I n simplest terms, a jointer is really 
nothing more than a motorized 
plane. The difference is thsit a hand- 
plane job which might take 1G arm- 
wearying minutes can be accom- 
plished on a jointer in a minute or so 
— and, in all likelihood, with a far 
smoother finish. 

Your degree of success* with a 




Accurate work (a assured when the rear 
table Is level with Hie culierhead knives. 




STRAIGHT 

'EDGE 



ADJUSTMENT OF 
REAR TABLE 



CUTTER 

HEAD 



REAR TABLE 




FRONT TABLE 



CUT IS TAPERED 



REAR TABLE 
HIGH 

HEAR TABLE 
LOW 



EFFECT OF 
HIGH AND LOW 
REAR TABLE 



WORK IS GOUGED AT 
END OF CUT ^ 



Workpiece will be ruined II Pis rear la bis 
and CultsrhaSd knives sine not aligned. 




Oepth-obcut scale should be checked 
periodic ally to make sure it is accurate. 




Fence should be locked at exactly 90 " 
to table and pointer on scale set to Q\ 



HE 



POPULAR MECHANICS 








Fence on this jo in lei has slop screws 
which permit a fast change to 45* angle. 




Blades are jointed with cutter head re- 
wolving : lor safely, slop block is a must. 




With plug pulled, blades can be honed as 
shown i bah must be clamped 1o stand. 




At Start ql cut, both hands should be over 
front table pushing the hoard forward. 




To grind blades at 3-6" angle, run a saw 
kerf in a block ol wood aa shown above. 




Alter slock passes cottars, leT hand 
Is repositioned on board over rear table. 




Board fed against Its grain will re- 
sult in Bn uneven, often splintered, edge. 




Right hand should be kept at rear of the 
board to prevent any chance of kickback. 




Determine board's grain before jointing. 
Going with grain gives smoother edge. 



jointer will depend mostly on two 
important points: 

■ Whether you keep the tool in ad- 
justment and cutters slur]). 

■ Whether you use it properly, ob- 
serving all safety rules when you do. 
A a with all power tools, failure to do 
either may well result in damage to 
the operator or workpiece or both. 

Re advised that for photographic 
clarity— so that readers will be able 
to see clearly the cutter- workpiece 
relationship for the various tuts — 
we have removed the cutterhead 
safety cover, Tn actual use, however, 
never use a jointer without its safety 
devices in place. The cover, in fact, 
is spring- loaded to assure its snap- 
ping against the workpiece to keep 
the cutter knives covered. 

Jointers, for use in conjunction 
with the table-saw motor are avail- 
able, but many woodworkers opt for 
a free-standing jointer with its own 
motor. Jointer* arc sold by the sisse 
of stock they will handle — that is, a 
4-in, jointer will plane a piece of 
wood up to 4 in. wide. Though a 4-in. 
jointer will be adequate in many 
home shops, most, woodworkers pre- 
fer laying out a couple more bucks 
initially and pick a 6-lncher, The 50- 
percent increase in capacity usually 
means that you also get a machine 
with more power as well as the abil- 
ity to make deeper cuts. 

There arc, basically, two methods 
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Whan possible, joint the dished edge 
ol a board — it It lets likely to kick hack. 




When you have a wide board or an end 
grain to joint add an auxiliary lance. 




This l« the proper sequence when all lour 
edges of a board are lo be edge-jointed. 




A board jointed with fence tilled oui hat 
a tendency to pull away from the fence. 



of feeding work into a jointer's spin- 
ning cutterhead, The first is tn start 
the board, in with both hands over 
the infeed table and in front of the 
cutters. As ao&n as a sullicient length 
of board passes over the cutters, the 
left hand is moved to the leading 
edge of the board over the outfeed 

118 POPULAR MECHANICS 




Board with an uneven edge can be jointed 
safely by clamping it to e straight board. 




To assure even pass on and grain, make a 
abort cut Into the II rat comer (see A). 




Bevel edge ia Jointed by tilling the 
fence In or out, Ihen locking ft firmly. 




Hare It's better lo clomp atop block 
lo i able so board cant move laterally. 



table. When the hoard nears Eta end, 
the right hand is also moved to the 
rear of the cutter head. The impor- 
tant point to remember is that the 
hand over the outfeed table is the 
one that should exert the downward 
pressure. The other hand I in front 
of the blade) ia used to push the 




Alter Several passes, the iifievan edge will 
be straight, and aquare to surface. 




Rotate board and leed comer B Into cut- 
lers and complete cut through A. 




Sole way Is to align board lor Jointing, 
then clamp-laeten a stop board as hare. 



board forward not down. Both hands 
should be used to keep n constant 
pressure against the fcnce- 

The second method 3 a to place both 
hands at the front of the board to 
start the cut — one hand slightly in 
front of the other — and keep the 
hands in this position through the 
cut. Some may have mental reserva- 
tions about passing the hands direct- 
ly over the cutter head. but as long 
as the board is wide enough — and all 
safety guards are in place — there 
really isn't any danger. Keeping the 
hands set in this manner 3s the moat 
jjositive way of preventing a kick- 
back — the biggest danger on a 
jointer, 1 also prefer using this 
method whenever possible because it 
is considerably faster. 

Jointer adjustments 

Before the jointer can be expected 
to turn out 100-percent-acc urate 










work, all adjustments should be 
checked and corrected if necessary. 
The rear {or outfeed) table must be 
precisely aligned with the cutterhead 
knives or serious mistakes will be 
made on the workpiece (see photos 
and sketches on page 116), 

With the power cord removed 
from the wall outlet, rotate the cut- 
terhead until one of the cutters 
reaches the highest point of its cut- 
ting circle. Then, using a metal 
straightedge, align the rear table 
with the cutter. Check the cutter- 
table relationship at both ends and 
center of the cutter knife. This will 
reveal whether the knife is improper- 
ly mounted in the cutterhead. Repeat 
the alignment check with the other 
two cutters. If a knife is discovered 
to be out of alignment, loosen the 
setscrews holding it and realign the 
cutter knife. 

The depth-of-cut scale should also 
be checked periodically for accuracy. 
To do it, mark a board for a tfc-in. 
cut and adjust the front table to 
make an exact cut. Make the cut and 
then check the board with a ruler to 
assure that the cut was exactly Vh in. 
Then set the pointer on the depth-of- 
cut scale to read Vs in. and lock it in 
place. Repeat the test after setting 
the pointer to make certain it didn't 
slip during the screw-tightening pro- 
cess. Generally speaking, the depth- 
of-cut scale will require a realign- 
ment each time that the cutters are 
sharpened. 

The fence-angle scale should also 
be checked for accuracy. How to do 
it varies from one brand to another 
because of different features offered 
by various manufacturers. A manu- 
facturer's booklet of adjustments las 
well as use instructions) comes 
packed with every jointer: do take 
the time to read and understand the 
one that comes with yours. 

Keep cutters sharp 

Occasionally, your cutter knives 
may require grinding, Because the 
knives are so narrow, it Is necessary 
that you make a holder such as the 
one shown in the drawing on page 
117, To make it, set your saw arbor 
to cut at 36 1 and saw r -kerf a board 
as shown. The knife can then be in- 
serted in this slot for grinding. If 
the knife is not held snugly, use 
screws through the jig's side to hold 
it so. 

To grind the knife, adjust your 
grinder's tool rest to the required 
angle and clamp on a stop block to 
serve aa a guide. This guide assures 
a straight pass across the knife 
blade. Work each knife in turn using 
a light cut for each pass, Do not 
make heavy cuts on steel or it will 
(Pfea&e turn f o page T67J 



Advanced cuts on a jointer 




To cut a rabbet, fence is moved and front table towered to produce desired rabbet. 





Round slock can be rabbeted using a hold- Tenon Is created by rotating round stock 
down after Ihe fence and cutter are set against cuHerhead— use safely devtees. 



Planing thin stock safely 




Never push thin stock through like this. Ute of pusher slicks is s good safety 

Use pushers or move hande to rear, habit 1o practice. These ere shop-made. 




1/ 4 x 1/2 x 6 11 
FASTEN WITH 
GLUE AND — 
1/2" NAILS 



FASTEN WlThTN 
GLUE AND 1 ’1/2' 
FINISHING ^ 
NAILS L 



i-l/J" NO. B FH SCREW 
(2 REOD.i 



Good-sized pusher board le of nominal 1-in, pine; hend-shaped handle of 1-In. oak. 



Shape FROM 7/0 
HARDWOOD 



• SQUARES 



3/4 j. 6 » 1?" 
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WORKSHOP MINI-COURSE 

WORKING WITH STAINS 



T hough all steps in refinishing 
are important, none is more so 
than the final Banding you give the 
raw wood. Here are tips that will 
save yon time and labor as well as 
assure professional-looking results: 
■ Always try to sand with the 
grain. If you must sand across the 
grain, do so with a very fine paper 
and use light pressure, 

* Use a rigid backup block. An 
eraser ia a dandy tool for this pur- 
pose — its other (soft) surface can 
be used later to sand between finish 
coats, 

■ To extend an abrasive paper's 
useful life, tap it lightly on work- 
bench so that dust dogging the 
coating will fall away. 

■ Between Bandings with various 
grits, thoroughly dust or vacuum 
the w r ork. 

Basically, there are six stains — 
penetrating resin, water, pigmented 
(oil) wiping, NOR i nongra in-rais- 
ing), padding and varnish (or lac- 
quer) stains. All of them do what 
they are supposed to do; the impor- 
tant difference is how they are 
worked. Pigmented oil fttains are 




■Final sanding on raw wood is wfih i8Cb 
grit paper. Eraser It good backup block. 




Wipe wild lack cloth after dusting; 
commercial cloths are under 50 cents. 



the best choice for beginning finish- 
ers, so the discussion here will be 
limited to that type. Though some 
may argue that an oil stain hides 
too much grain, it gives you a great 
deal of control and working time. 
In fact, any time yon think too 
much grain ha* been hidden, aim- 
ply wipe the still-damp stained sur- 
face with a turpentine-soaked rag. 
If you decide a stain is too dark 
after it has dried, lighten it by 
sanding With 1 80-grit or finer sand- 
paper. 

When staining softwoods, you 
can assure an even color tone by 
first sealing the wood with a rout 
of one-lb.-cut white shellac (thinned 
50 percent with denatured alcohol i. 
Allow the sealer coat to dry over- 
night, then rub lightly with rinuble- 
0 steel wool; dust and wipe with a 
tack rap before staining. 

If you would rather not use a 
sealer— but do not want the end 
grain to absorb a greater amount 
of stain and turn darker than the 
surface areas — first give the end 
grains only a coat of boiled linseed 
oil 




Next, thoroughly dust the piece using a 
clean brush saved for finishing projects. 




Tack doth wiped across ah surface! 
picks up minute particles of dust. 




Apply belled linseed oil to end-grain 
surfaces to equal lie stain absorption. 




Working fust one surface el a time, put 
on oil stain wild bristle brush or rags. 




Afler 5 lo 10 minifies, wipe off excess 
stain. Last wipe should be with the grain. 



You can apply oil stain with 
rngfl or brush, but the latter in 
neuter. Allow stain to set five or 
more minuter then wipe off excels 
with clean, lint-free cloth. Make 
certain that final wipe* are with 
the grain to avoid streaks . — Hurry 
Wicktt „ Hotnr and Skvp Editor 



l?0 



POPULAR MECHANICS 



Adjustable 
candlestand 
keeps the light 
held high 



C lose-grained, handsomely figured cherry is ideal fr>r 
this unique, adjustable candles land, but you can use 
any hardwood you like. 

Start by ultimo up stock to form a 5x5x6-in. block for 
the base. After trimming: off corners with the bandsaw, 
shape the block to a rough cylinder with the gauge. Then 
use calipers and a full-size drawing to make the initial 
cuts with a sharp parting chisel, to the depths shown in 
the drawing. The resulting grooves will guide you in 
forming contours. Remove excess stock with the gouge, 
then follow up with round-nose, diamond-point and skew 
chisels to shape the final contours. With the base still on 
the lathe, sand it with 220-grit abrasive paper, apply a 
coat of sanding sealer, and then sand tightly with No. 
100 finishing paper. Apply a satin-finish top coat such a^ 
Constantine's Wood-Glo or Wipe-On ZAR semi gloss. Re- 

{Please turn r o r-ane 13Q j 





As candles burn down, candtestend's crossbar can be raised to 
keep light widely distributed over the surface of the fable. 
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C hristmas is it time of gaiety atm 
festivity in all lands where iL'sctde- 



festivity in all lands where it s cele- 
brated, Nowhere is this more apparent 
than in each country’s Christmas 
trees with decorations made uf shiny 
materials and painted m bright colors. 

Here a a look at the l hrirdnuc- 
trees of five countries w here many of 
us have our root s« While \ hese coun- 
tries have strong international lies, 
their Christmas decorations are worlds 
apart . They ’re made according to na- 
tive customs and crafts as well as 
materials available 



Alter ihe Christmas Eve smorgasbord, 
Swedish families gather around the tree 



The first Christmas trees are said lo 
have ongmaled in Germany, Here 



to open gifts brought by J^-romie, r • ■ — - „ - ■ ; * they re decorated with candles, wood 

the Swedish Santo Claus, The tree is ' angels and toys gift pine cones and 



Sweden decorated with wood-curl hearts, straw Germany walnuts and the Little Prune Man who 



stars, Meg streamers, pipe dearer skiers 



has prune legs and arms raisin feet 



with nut heads and the Tomte himself. 



and hands, a tig body and walnut head 







Mexico 



In Mi ? * icp eh Naim 01 is n religious ob- 
servance, bill the American influence 
ha* b rough I Christmas beqs to part* of 
Ihe country FJ r u | n < i v colored melal 
emarmnits small filhnlivi nnd pa pec 
flower i lypMy Mvucnn dee oration* 



the PoiHh Christmas la known as Ihe 
teslhml of the vMr, marked by Ihe lifll 
alar in the sky on Christmas Eve. Paper 
stars, r caster b, angels and ant nil PJMdy 
(old men) symbols of wheal Hod at on*r 
end and signifying health and wealth 
decorate Iho Irutr. 



I In Denmark, Christmas Is the great- 

[ eat celebration of the year* Red and 

White woven paper hear Is, Danish flags 
I and wooden ligure* decorate ihe Iree, 

The Cantab Mrsse, a friendly barn ell 
DENMARK who •ooks over pete and livestock, is 
one Of Ihe hgure& 






for an old-fashion 



lihmlmiis t om pie te with ail the 
U'irimihiH'H i a mofli ezijoytiblp 
wJum Ihuau pretty trimming* | 
don't take thetuiLirt: holiday to 
Them- festive ornanientK 
will give you time fort heor, 



5 if thing window hanging look a lih« * mined 
glass, hui k made of easy -to - trail colored 
acatala end p aimed wood fings- 



Bnghtiy painted holiday candle holder* are 
made ol wood rings crescents and span- 
drels available il hqbby stores. 



Glowing free-lorm niar* m,idu ol 
laminated pine add warm Christman 
spirit to a bud el or other parly table. 








’ r JtT u'; ■; 



The delicate toon ol cut glass i« easily 
duplicated in clear plastic &t> in the SanU* 
and deer Chrirtmas-lree orjiamenU- 



The angel is etched wilh 
a plastic scnber that 
looks like a pen Frosl 
area is pain led with sol- 
vent or sanded. 



Ornaments that glitter as 
they turn are made In 
abort order with balsa 
wood and colored del r ac- 
tion trim, 



Simple square knots 
make the torture erf this 
tree wall hanging. You 
might add a big red bow 
to the bottom oi the tree, 



For now-to-fitake rr?sl rue Irons 









I f you etui take accurate measure- 
ments and handle a utility knife, 
you cun cover n floor in your home 
with cushioned sheet vinyl ami pel 
pi-( ft to iial -looking results. With the 
new In- ft. -wide sheet flouring, you 
ean do almost any flour without hav- 
ing tn seam pieces. Here's how; 

Take wlnnp your floor measure- 
ments when you shop for flouring. Thj 
iti i the job, you'll need a metal 
straightedge. utility knife* carpenter 
square, metal tape measure and push 
hrfHjm* A crowbar and hammer help 
remove molding; a screwdriver fits 
flooring aiMund trim. Metal trim at 



Mew 1 E-TI.-wlde flooring 4uCh as CoOgolOum‘4 Colony Square, 
i9,75 per sq, yd., eliminate# need 10 seam Or align pattern*. 

Flooring by the roll: 
A quick put-down 

Transform a room with cushioned vinyf 
flooring at do-it-yourself savings. 



i?a 



POPULAR MECHANICS 




To "rolii' 1 l.h« flooring, roll lt r backing 
tide out. Roll II once from each end. 




From the flooring'! bulling n-dge, merit off 
throe other edges, and cut piece overall*. 





Gradually trim down the excel a flooring, 
teetlnp tor e neat 111 at you work. 



Prate a metal rule Into the floor-wall 
angle. Ute a eharp blade for final trim. 




To fit around door jamb, make vertical 
etlt* at intjde end outelde angle* of trim. 




Holding screwdriver flat, prove vinyl Into 
Ihe angle of the floor end doorway trim, 



doorways protects flooring edges. 

Good-quality cushioned vinyl can 
be laid over most types of flooring, 
provided the floor is dean and 
smooth. Old cushioned vinyl should 
be stripped off. Carefully remove 
floor moldings and grilles so they can 
be used again, ('lean any wax buildup 
and fill any large cracks in the old 
floor. 

Measure and cut the flooring 

After the floor covering has been 
rolled out to relax it, butt one edge 
against a long straight wall. If you 
butt the store-cut edge, use a carpen- 
ter's square to cheek that it is true. 



Measure the flooring in a larger 
room than that being covered, or 
work on half the floor at a time. 

Using a soft pencil, mark off meas- 
urements for the butting wall on the 
butting edge of the flooring. Then 
mark off the exact outline of the 
throe other room sides, Gut the floor- 
ing about 3 in. outside the line. 

Position and fit the flooring 

Position the butting edge against 
the appropriate wall. The extra ma- 
terial will overlap the other walls, so 
make diagonal relief (safety) cuts at 
corners — or at inside corners trim 
off crescent-shaped pieces from the 




Flooring wilt overlap the walla* Make 
comer lately Oil* BO vinyl Has Hatter, 




To flt flooring Into nook, outline the 
shape on the vinyl; cut on the line. 




With tharp utility knife at a 45 angle, 
c anatoiiy trim off the oxcobb flooring. 



corner points. l>o exact fitting later. 
Gradually trim excess flooring along 
adjacent walla until the flooring is 
snug at the baseboard. 

You may have to cut flooring to fit 
around built-in cabinets or appli- 
ances. Mark exact outline of the ob- 
ject on the flooring and carefully cut 
along the line. 

To flt flooring at a doorway, trim 
it at the walls nn both si ties within n 
foot of the jamb, betid the excess 
material through the opening and 
follow the steps shown above, (If 
you cut a corner wrong, hold it 
together with strong tape on the 
fFfsasa turn fa page T4?J 
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He bottles houses 




m 



Dormer windows, 
picket ten co, landscaping 
—a Item Ion to them 
Is what gives bollled 
houses their charm. 



Turnings and gingerbread 
filigree on mansion are 
small -die malar doweling 
shaped with a grinder 
and whittled with a knife. 
Fireplaces and chimneys 
are of modeling clay, 
and bricks formed from 
oak. Special features of 
Ihe house are Ha ornate 
cupola, the Intricate 
oval window, latticework, 
roof ipirea and a 
multilevel roof. 



the bottle won't work. Uneven ness 
nf the bottle bottom onuses # house 
made outside to be crooked when it 
ib reassembled in Bide. 

Tools needed 

Among major tools you'll use are 
varying lengths of aluminum clothes- 
line wire — some equipped with hat 
pina to lower wood into place and 
others bent into hooks for prying 
and lifting. Also needed are model- 
making knives, tweezers, small files, 
razor saw. clamps, sandpaper and 
fine paintbrushes. 

ftouach uses a power saw to cut 
wood to workable stee and a small 
hand saw to rut it exactly. Simu- 
lated lathe work is really small dow- 
eling rounded with a grinder and 
carved with a modeler's knife. 

Materials required 

A buttle is the first necessity. It 
can run the gamut from plain juice 

(Please Sum to page N-l} 



An art teacher and ship^in- 
a-bottle modeler turns to 
building houses under glass. 



M any of us have a dream house 
we planned in detail For nine 
years, Eon Rouscb, an art teacher of 
San Pedro, Calif., ha a been perfect- 
ing a system for building those 
dream houses in glass bottles — be 
they castle or cabin, mansion or 
Swiss chalet 

Rousch shares his building tech- 
niques here to help you become «n 
architect in miniature: 

■ Keep your first project simple. It 
takes practice to work in a confined 
apace with minute material. 

■ Avoid tinted bottles or those with- 
out smooth surfaces that distort your 
view and cause eye- 
strain. 

Plan the house be- 
fore you begin An you 
run out of space 
at the top. A rough 
sketch with dimen- 
will help, 

■ Prebuilding outside 



Tools the artist uses: Aluminum clothes- 
line wlra, model knives, Ilia, tweezers, 
clamp*, small saw and sandpaper. Below, 
lowers wood with a needled tool. 



POPULAR MECHANICS 
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One of 



While others follow maps, he follows his instincts. 
And he never goes wrong. He smokes for pleasure 
and satisfaction. He gets doth from the dlend of 
Turkish and Domestic tobaccos in Camel Filters. 

Do you? 



Warning Tlte Surgeon General Has Determined 
that Cigarette Smoking Is Dangerous toTour Health. 



NOW YOU CAN CLAIM 
LOO ACRES OF RICH 
SCENIC LAND . . . 
FREE! 



If you follow your lucky star. 

Ves, 4 1 1 k' h t years a»ay sits a remark ah It 
bsnarv htar tailed ALPHA CENTAURI- 
L tfLiUli n tin menu Jiid, University SLien- 
tisls Liprff that, or one ol Lis planets, a life- 
^uyici inint' cnvirommenl is likely in be found. 
This is where meri and women *ili probably 
build their first natural home in spa^e , , , 
Send now fur the exciting Astronomy 
Kit which includes: 

{ t j An educational Research Book Lei on 
Alpha Ccntauri. 

1 2 P An Award-W inning Mobile Model: easy 
10 assemble; it Is a beautiful conversa- 
tion piece, 

(3j And. of course, your own personalized 
Claim Certificate to 100 Acres of Rich, 
Sccrtic L and, This claim has been rum- | 
puier registered w ith the Alpha Cemauri 
Society In Anticipation of Min's Historic 
Cy Icini /at iun i>f Omer Space. 

THE PERFECT CHRISTMAS GIFT 

Mo-neybaiik Guarantee. 

Cognhec lorp.,Mv E.mih 3t„NY, NY 1002S 




f Please rush me Alpha Ccniauri KLtrSUNS 

■ 4 PLANETS for only $9.95 plus 75f pos(- 
age& handling. Mail check or money order 

| {sorry no CO D.’s) io: 

, COGNITEC Corp. Dpt. OP-1 i 
1 249 Eut A4th Sl. t New York, NT 1W2S 
j {N-Y. residents add sales la*). 

\ 

■ Nine ul L-rr'ificale hnliSn 



Miiliri Addr«5 



|jCit> Sitlr /Ip 
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Ul loti lm 

|,-UQ.|ri-DMS 




Use your custom plan or 
Coder or Pint Log homes, 
and catuna from 13900, Ph 
Dealership inTormalion pacK IS, 

a Wlldemes$ Log Homes 

fit. 2-PM12, Plymouth. Wla. 53073 



Select Your 

E 



Pteaie jtiuJ LJ Oe^l^r?hip inlOfTH alien pi-ckJ-S 
D Plan tHJOh fs.so. 



Enclosed is 1 

Name 

Str&tl 



Town 

Stale. 



.Zip 



ADJUSTABLE CANDLESTAND KEEPS 

fConiJnt/fld from cape 121) 

move the baae from the lathe ami 
bore a ^■to-in.-dia. hole for the post. 

The post is turned from a length 
of Lxl stock and in. fairly critical as 
to diameter. Instead of trying to do it 
freehand, use the simple jig shown 
on this page. First, put a true 
straightedge on the outside of the 
toolreat by attaching a atrip of % x 
%-in, aluminum angle to the top as 
shown in the drawing. 

Make a neat for the skew out of 
scrap wood so that the leading edge 
is parallel to the cutting edge of the 
chi set. Use a small C-clamp to lock 
the chisel securely into the jig as 
shown. 

Use the gouge to rough-form the 
post's cylindrical shape, then set the 
toolreat so that the attached straight- 
edge is parallel to the line between 
live and dead center points, Remove 
the work for easier measurements. 
Replace the work and adjust the skew 
in the jig so that it projects the right 
distance to make a %dn.-dia, cut. 
Then you can simply slide the jig 
while holding its front surface firmly 
against the too I rest's straightedge. 
The reault will be a perfectly parallel 
cut 

A piece of scrap wood with a V-eut 
down the center will support the post 
for boring the ^-in.-dia, holes for 




the peg on the drill press. After the 
holes have been bored, return the post 
to the lathe and sand it sufficiently 
to allow it to slide freely through the 
1: hft~in.~dia, hole bored in center of 
the crossbar. 

Cut the crossbar to shape with a 
bandsaw or jigsaw, then tack -nail it 
through the bottom of a scrap block 
for edge-shaping with a router and a 

-in. bead-cutting bit. Finish the 

130 



THE LIGHT HELD HIGH 




Use a large gouge to rough-turn the round. 
Work from the center of Ihe block outward 
to prevent splintering of the wood. 




After you make Initial cuts with a parting 
chisel, check the diameter ol each groove. 
Allow about H In, tor final shaping. 




Use round-note and skew chltele to finish 
concave and convex curves respectively. 




Jig helps turn a post accurately sod paral- 
lel, Notched block holds skew chisel el 
proper angle; toolreat le fitted with V* x 
4k do, straight -edged aluminum angle. 

crowbar and post in the same way as 
the base. 

The solid-brass candle cups and 
miniature knob are available as a set 
for $3,50 postpaid from Capro Craft, 
9 Griggs Dr., Greenkwn, N.Y., 11740. 
Similar hardware, brass-plated and 
less expensive, is sold by Albert Con- 
stantine and Son, Inc,, 2050 East- 
chester Rd., Bronx, N.Y., 1046L— 
jtoaario Cetpafu&to 
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Tough Toyota Trucks. Five different models buili for the long haul 
Siandards- Long Beds. Sport Trucks. Bach oilers the driving fun you 
thought you could only get in a spoils can Each oflers a long list of 
standard equipment, and a durable base lor Eh© loads of personal 
options and accessories available lor Toyota Trucks. There' re lots o! 
ways lor y ou io go wi th a Toyota 

The Sfi-5 Sport Thick recaptures sports car fun* The interior features hijack bucket seats, tinted 
glass, wa3Mo‘wali carpeting, and a smooth shilling, 5-speed overdrive transmission', Th© suspension 
geomeiry has been redesigned for a more “car- like" ride wilhoul sacrificing iruck utility Performance is 
delivered by a 22 iiier, single overhead cam power plant— I he targes! standard displacement engine ir^ 
its class. In a Toyota Truck you Can really "haul s 



Mora practical than a sports car* The Toyota 
Long Bed Truck has a bed over T long, a useful pay 
load of 1 1 DO pounds, and gas economy that is excellent, 
All Toyota trucks with manual: transmissions are rated 
at 34 mpg highway, 24 city These ERA ratings are 
estimates. The actual mileage you gel wifi vary 
depending on your driving habits and your truck's condition and ©quip 
ment California and ERA designated high altitude ratings will be lower 

Find ■‘yourself* in a Toyota Tlrgck, Everything you've been looking for in a iruck is 
in a Toyota Choice. Trick equipment. Economy. Durability. That's why we say. H lf you dart find a 
better built iruck lhan a Toyota - buy it." You asked lor il. "You" haul it. You gel it Toyota, 




Toyota idea Truck, Shown with some optional equiprrarat not manufactured or warranted by Toyota, bul available Ihrough dher sources 'fourloyola 
dealer can help you with your own Toyota Idea Truck i^Waa Motor s*i» u s a , inc- 



Toyota 
Idea Truck 





The Edison Comfort Sensor. 
■ la — ""'ig agg ^ lakes the strain 

iril ■ M off your furnace 

Ml and your 

# heating bill. 



Now , dial down your thermostat 
to save n’fccmey and energy and still 
keep a room comfortably warm. 

* iL . t?j; , - 



just plug in the Edison Comfort 
Sensor portable electric while-room 
heater. 

It's the portable heater designed like 
a forced air furnace: cold air goes in, 
warm air flows out. 

Actually circulates heat around the 
whole room, so you don't have tosit in 
^ front of it to be comfortable. 

£ . A The Edison Comfort Sensor. 

mjk v The ideal wholer<KXTi 
heater. At retailers 
everywhere. 




Start Making Money 

and tune-up At Once... 

any lawn mower faiey‘5 NEW Lawn Mower Repair Program lets 
y-a u mjke meney right away All Hie equipment you'll 
nded to operas? a successful husintss plus information 
on how to tune-up an engine will be sen! at once. Everything 
is written in easy-to-undersland, non technical language with 
man? helpful laiustralmns fleceive the equipment and repair 
■ ntofmaticm pm? day open far business making money the neU. 
Operate from your narage, tool shed or shop 



No Franc hi »* Fe«. No Money Down. 



Millions of Homes in United States 




Moil h&rnei hj« lawn ncneri 5 g do 
■iijrrf '•uM'w&tev pit dhiiH, [itr and 
park fliiinttnant* drparlrTunli, larmsfi 

I ha I' si i *h' :i 1 endles;, Each nl 
1 *HTS* la*ei mrqunf; pi-umiic 

tifK^rprmnj j J fep^m T:-j tail Ljifl 

in un int hi/. pratili mtti a stilts busi- 

fitll LI I yb-ji DnH 
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MANUFACTURING CO. 

121 G- 7 M Fol*ySktg . 

Mpli.. MN 554 M 

Plefise rush me more inlorm&ticin about Foley's 
Mower Program. 





Address 1 


Cily 


Slate 


Zip Code | 


PhG«a- 









RM LOOKS AT 

RECHARGEABLE 

LANTERN 



Mmtel 1050 — lantern with Powarpack. 

T his rechargeable lantern is the 
latest in Diaston’s tine of cord- 
less tools. After an initial over- 
night charging in a standard 
household outlet, the Power pack 
unit will provide better than two 
hours of continuous Sight. Fea- 
tures I particularly liked include: 
■ The lens ring that glows in the 
dark — and saves a lot of fumbling. 
• The lamp weight of only £S oz. t 
making it easy to hold, even for 
extended periods. 

* The light configuration that ran 
be changed from floodlight to spot- 
light with a twist of the lens 
ring. — FLW. 




Lantern is compact 
I E^bI f* 1 * Powerpack Ilia 

j : r-r 1 ':. •! neally in underside 

• {left). To recharge 

: J - r r ' -v y i! t hu pack it s Imp I y 
removed from will 
and plugged Into a 
household outlet 



Specifications 

Di*»ion pfirdleii Unl«rn 

ftellaclor. 4-in.-dia , adiugi.-ihNi Tocus 
Light duration; Approximately 2 Vi ho-ura 
Pcwcrpack; rechargeable. 110-tf. 

Hoaalng: hlgh-iiripacl Warfcon cycolac 
Mu do I t 05 S (leMern thlvJ: fo 
Modal 1050 (.with PownrOaC*}: %26 
Powarpack No. TDOQ: iiq 
ManulaClurnr: Diaalom, Inc., 601 Grant St_„ 
Pittsburgh, Pa, 15219 
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PROTECTS & 

BEAUTIFIES 



NIT 8 ft QZ 1336^1 
Jipui nc, rubber w r - 



Beneath the surface, in the under 
world of things you own, a battle 
rages. It's a battle against Rot. 
Rot is a monster He attacks 
anything made of vinyl, plastic, 
rubber, leather, wood Any 
polymer material Hoi deteriorates 
surfaces He cracks He tades He 
discolors He's as rotten as they 
come And ha comes from oxy- 
gen, ozone, the sun's ultraviolet 
rays From heat, cofd. soot and 
smog 



intertwines and bonds with the libers of any 
polymer malarial, forming a lasting shield 
of prelection against Rot 
Where can you win the battle agamsl 
Rot? Start with your car it your tire walls, 
weather stripping, or wiper blades took 
prematurely grey, you're looking 
at Hoi Zap Him If your virtyl top 
and vinyl interior look old before 
their lime, they'll look young 
again with AFtMQH ALL Protectant. 






But nothing fights rot like 
ARMOR ALL Protectant ARMOR 
ALL Protectant is a patented 
polymer liquid It was developed 
by a scientist after 10 years of 
experiment and research 

U s a remarkable achievement, 
because ARMOR ALL Protectant 
is no mere cover- up 
coating. 

Instead, ARMOR ALL 
Protectant penal rates 
surfaces and actually 



Rot gets in your house, too It 
your vinyl or leather furniture 
looks middle-aged, it's time tor 
ARMOR ALL Protectant If your 
favorite antique table has lost 
some luster safe non -toxic 
ARMOR ALL Protectant will bring 
ii right back, good as old Appli- 
ances, luggage, shoes and any- 
thing plastic - are all tood lor 
Hot, but ARMOR ALL Protectant 
starves Rd oui 
Each treated surface - m the 
house on the patio, in the garage 
will fend ott Rot and even take 
on a Iresh, original look 

There's nothing - no wax, 
no polish or cover- up 
that lights Rot like 
ARMOR ALL 
Protectant 



Ul*M r*r • fl iMSta.iv rt* -T lm¥ Nflf * MUtff 
•rtjTh.i ik»*r w", .rfi h'i I i 



MAKES YOUR WORLD LESS ROTTEN 







Superior. 

The Mason &’ Sullivan 
Clock you build. 

The finest woods and 
imported movements 
ili sling uish Mason & 
Sullivan's 1 8 di Herein styles 
of floor, wall and mantel 
clocks— all replicas of classic 
antiques. Send SI for Catalog 
and plans (u build grand 
father clock ‘ihiiwn. or jpUC 
tor catalog alone to: 

MASON iiV SULLIVAN CO. 
Deni -PM D8 39 Blossom Avc. 
Os ten il Icp M a 5Sr d Z ii5 5. 



SWITCHBLADE COMB only 2.50 



FOOl YOUR FRIENPS. MOVtL 1 USEFUL. PUSH 
the button and comb blade springs open. 
*" OVERALL LENGTH WITH LOCKING DEVICE. 
2,50 Ei. Postpaid — i for *.*S 

STONE SAL ES CO. 1548 N, Mannheim 
Stone Park, IL 60165 Dept. PB 9 PM 



LEARN 



fjtjv MEAT CUTTING 
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NOW rw * k# 



Tr*ip qui- k!> ut ■ ih.Tn «(fhi ■< T«rt" 
S-l urr »llh *•* «H| ™ th» T,i«l 
WMt bHlHM III N' h»M -l.mR i* 4 >- ■•■■ 
HAVI * PPOmAPAA RCl H.KET 114 TOUR 

owwi T mi W'Hnfl.E H* ■ h ■ lal.lR n- 

Ri.iim (iin JdR h.lp THHiilrii vf 4w 
T«»r*l J*ih K*"' S*mT 

t k!| n, t , ilui4,.lrd rn[ErkU.iat Ni •felMIlk*" CJ 
W IlRk il KMM « NUt CUTTHR*. Nd 1 L #1 ■ 
f.'iRTr I>.rt HA- ft. 11 N S'***..** TPirdiP W* 4H®4 



L 



HU. CAROWNFB YOU NEED 

THE GOLD BOOK! 



• ^ 
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TALUI EimH FOR Hi AkltKAH 

Cm* n,U| MMWTI | l*Mt 
t*ucm 
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1*41 i»rp 

f Vm flitliA Ht k| 1 x 14 ( 1(1 m 
■ IHkimi ii wiLkin^f Him 
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LEARN DRAFTING AT HOME 



Ql (kpR (A Pi<^E.|». N. tEltt.r.-.l H|| | .11 



I F fl E E ! NORTH KMEHIUN SCHOOL W DfUFTlFHL Dipt. FlOT 1 
^KfEB Sir rwc tiwpv^fr . "e-iwi Pri(^. c+"! 9rt4J J 



BEST LEMAMTS DO IT YOURSELF BOOKS 



□ HwH n Boot (hi Sour H«lirt|Frnire; , i l%P 1?f> i 
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OCuSteTiifi'ia tow Plikap- U.h |] IBS ii 
OMefonxi Sh i fHpiii *?n p r/9 
a Ir* C& t*«i d Hi'f I F" Olid v 1 0 B p 1 ?s * 

OAnlWHlqA CWFrclinfiAoCiew Hprd Digin* Ij&p 
nilHNii^C»»i %9-Hr 4 ®e 714-1 

□ Tin HOuM^il^Hl^JnOREWn 146 p SJi. 
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1"DIA WOOD PTAL3 
if ill with plastic wood 



ATTACH 

ST'kiNC. 



SAW 

HOUGH 

SHAI-L- ' 

PLANE 

AND 

SAND 

SMOOTH 



TO SCPiT'A 
LYE IRON 
THROUGH 
WOOD 



LIGHT 

GREEN 



HOLE 

I- Olt 
T'PE 

CLCANER 



WHITE 



DAflK 

GREEN 



GERMAN 



1 t.’Z' 
ROUND 



w/r 

ROUND 



r SWEDEN 

HOLE TO FI STRIMG 



SHEET 

ALUMINUM 



MEXICO 



1/r 50 UARFS 




1/?" SQUARES MEXICO 
—L 1 L J 1_ I L_ 



CHRISTMAS TREE DECORATIONS FROM 'ROUND THE WORLD 



(Cotilinned from P9ie f?3 J Pm caidr photos: Harry Hnrrmsn 



Sweden — Wood-cnrf heart** Mate- 
rials : veneer atriirs cir l-in.-thick 
pine board, rubber bands, white (flue, 
paper clips. Hearts nhnwir nn pnfre 
122 are matte frnni wood trim bought 
at a lumberyard. However, you can 
make wood curls by stmkinj^ a length 
of clear pine in water at leant 

8 hours, securing it in a vine and 
rumiinm a plane with a a harp iron 
along one edge w r ith the gmin. Wet 
each curl, roll it tightly and secure 
with a rubber band until dry. Shape 
ami cut to ttt:£e„ apply white g!ue nt 
con tact points and hold curia with 
new paper clips until dry. 

Straw design.' r, Materials; straw, 
carpet thread, white glue. Make star 
and other designs from dried stalks 
of straw-. You can buy wheat from a 
florist supply bouHe or find il in 
open fields. Cut it to o-in, lengths, 
soak it overnight in hot water, Tie 
straw tightly with carpet thread into 
bundles of three. Tie, bend and glue 
bundles into shape. 

Wood elf t Materials: 1 f/j-in round 
stctck, 18 D*grit abrasive, shellac seal- 
er, 00 steel wool, enamel paints, 
screw eye. Tut a (Tin. length of 1 
in, round Stock, On u lathe shape the 
elf's cap starting about 2 Vu in. from 



an end. 'If you have no lathe, see 
German Anffel Instructions for shap- 
ing, i Wand the shaped round smooth 
with 180-grit abrasive while it's still 
spinning in the lathe. Ihist and seal 
with :l-ib.-cut white shellac thinned 
o0 percent with denatured alcohol. 
When dry, rub lightly with S>0 steel 
wool. Dust and finish with enamel 
paints. Attach a screw eye nt top 
and hang. 

Germany — Aiiffet* Materials: P/^-in, 
round stock, wood filk-r, l-in.-dia, 
wood bead imacrame head at hobby 
shops r, screw eye, medium-grit sand- 
paper, shellac sealer, 00 steel wool, 
enamel paints, serai? balsa wood, pipe 
cleaners. Mark off a ft 1 4 -i n , length of 
round* but don’t cut it. Measure 1 in. 
from the end and taper the stock to 
a point by making four cuts with a 
sabre saw. Bore a Vi -in, armhole 
through the round 'see drawing). 
Plane, then sand to smooth conical 
shape. f‘ut off the 3 L i-iiu section. 
Attach screw- eye to cone top arid 
use heavy thread to hang it. 

Hammer the wood bead in place, 
Pill bead hole with wood filler ami 
hang until dry. Sand the wood filler 
smooth, being careful not to dam- 
f Plate turn jig QS 06 Ug) 
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The unique 
on-camera 
microphone. 



Just one of the many sound reasons 
to give a Kodak Ektasound movie camera. 



If you want to save family memo- 
ries, give your family a Kodak 
Ektasound movie camera. it's so 
easy to use: Just drop in a cartridge 
alfilm, aim, and shoot. 

The microphone's right on 
the handle, so yodre free to move 
around without thinking about 



cords or microphone placement. 

And the Kodak Ektasound movte 
camera lakes colorful super 8 
sound movies in any light, without 
movie lights. 

There's also automatic exposure 
control, a sound monitor to hear 
whal the camera is hearing— both 



before and during use; and most 
models come with a zoom lens. 

Vrsil your photo dealer 's soon. 
And wrap up a Kodak Ektasound 
movre camera. 

f<y a iw pa-iMNei Sou/kJ Umh. *«U- 
to EASTMAN kOOAk COMWViv D*pt Ml 
fiorNHi*' N Y IJ&50 PhffM-HVJydy* ** 
mijwvjMi fl IQ nf>fl * 0 - 74 cm 

Hu 1 - Quisle No pcrtiaqf utef.ury 



Kodak Ektasound movie cameras 





...to save Christmas inpictures. 







For use on flat or curved sur- 
faces, An indispensable tool lor 
the homeowner who does his 
own repairs. Takes one^fifth the 
time sanding painted surfaces, 
refinishing furniture prior to re- 
painting . . , sanding shutters, 
patio furniture, window frames 
and moldings. 
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ABnAMVE PTOQUeTf, nyc. 



201 W. MANVILLE, BOX 5447 



_ . Ifllt C4UF£f^.MS2t . - 

ORDER BY MAIL 



It net uvailnbtfi Iram your local hardware 
dealer, or lumbar yard, erdar direct: 

□ BANDER KIT S bru^h 6- wheel and 3 
•braalva refill cell*. Adnpiars lor 3/3 or 
174" ehuclka or bacth meter. Prlc* 

Includes post fl go and handlinQ. 



* 24 “ 

p~j F^aa Homa Workshop and GrafSemnn 



Sr&cnur*. 
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CHRISTMAS TREE DECORATIONS 

( Cr?fr. t'urcl tram pa§ a r 3 ■? J 

ago the thread. Then seal the wood 
with thinned shellac, rub with 00 
steel woo! jinrt paint according to 
Swedish Rif instructions (page 134) . 
Glue pipe cleaner arms in place, rut 
small trees or stars from * 4, -in. balsa 
wood, paint and glue in the angel's 
hands. 

Den m ark— Wood fit/ n res . Ma te ri al s ; 
Vi -in. finished plywood, carbon paper, 
medium-grit sandpaper, shellac seal- 
er, 00 steel wool, enamel paints, 
screw eye. Draw patterns i pages 134, 
136) for the soldier, pony and elf 
full-scale and transfer them to the 
plywood* Use el fine sabre saw b’nde 
or Dremel saw to cut patterns. Sand, 
apply sealer, sand again fsee Elf 
instructions again). Paint mid at- 
tach screw eye. 

Red and white paper hearts. These 
ore made by cutting two half-hearts 
from paper with square rather than 
pointed ends. Cut the half- heart a 
from the bottom three-quarters of 
the way to the top in five equal sec- 
tions, Weave together and glue, 

Pol and— Wood root* t e rt. M uteri a 1 s : 
%-in, finished plywood, carbon pa- 
per, medium sandpaper* shellac. 00 
steel wool, enamel paints, screw eye. 
Draw pattern full-scale and transfer 
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ROOSTERS POLAND 




to the plywood. Cut out plywood, 
sand and seal (see Swedish Rif in- 
structions). Paint details and nttarh 
screw eye to hang. 

Peasant an get. Materials; 3x3x6- 
in. pine or oak, l&O-grit abrasive* 
shellac sealer, 00 steel wool, enamel 
paints, screw eye, Shape angel on a 
lathe to dimensions shown on page 
134, If the angel is to hang on il 
Christmas tree, its weight can be 
reduced by boring a l-in.-dia, hole 
4 in. deep as indicated by the dotted 
lines on the pattern. Or leave it as is 
for a table ornament. Sand, seal and 
paint, 

Mexico — Metal decorat fan#. Mate- 
rials; aluminum sheet i wt hobby 
shops or use frozen-food trays), 
permanent-color felt-tip pens, Draw 
pattern full-scale on paper and tape 
it to the sheet. With a modeling tool, 
metal stylus or knitting needle, press 
over pattern enough to indent the 
aluminum. Remove pattern and em- 
boss the metal by making tiny dents 
with the tool. Cut out designs above 
and on page 1&4 with old scissors, 
color and punch it hole to hang, 

Ri/iafnx, Make candy-filled pifiatas 
from paper-clip boxes or two sections 
of an egg carton taped together. 
Wrap the box with crepe paper. Then 
wind crepe-paper fringe around the 
box, gluing it ns you work, W 
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The 1977 Popular Mechanics 
fmJtt tend Shelf W™pfh!T actually 
converts your 77 PM issues into 
a Inn-mkUble ” peEenence library” 

That's right, there are over 5,000 
cn.Kii--reIen’nc]e entries nf the PM 
ankles that appeared during the year. 

The Index i& l.touncl into a 
handsome Shelf Writ^ffHT 
constructed af sturdy, high gloss 
lacquer board that's designed to 
withstand years oE use, Preeacly 
encasing twelve issues, it makes an 
■mnitrivf Ulld Uisctul aiLdition to 
your hcjoksheH. 

As years pass, jraar PM issues will 
LflCTHK in Value its a nderpnee 
source. You'll he able to retrieve 
important articles os you need them 
from a gnming information hank- 
Artd, you'll avoid the headaches ol 
trying to dig up valuable misphiced 
information. 

The ankles you tv ant jump out oJ 
Ixidi issues — Complete Guide Co 
Furniture 1 Re finishing;. 101 Ways to 
Cut llnme Energy Costs; Maximize 
Vnjr CB Firepower; Maintaining 
Yutir Moped; and hundreds more, 
all at your fingertips ! Or you cm 
lint! oil the tinkles indexed under 
Fraud categories such .is auto 

repairs, avibitiun, tasetmnts. 
huteries itnd beds. 

The entire poddege— Jnziex; arid 
Shtflf WTapper — is yours lor only 
£2,69 postpaid. Why wait? Send 
lor your J rule* tmd SMf Vi- rapfwr 
today, and start Iwilding your own 
Popular Mechanics reference library, 

JimJ chu t rtt ffllfr to. -IT 

POPULAR MECHANICS INDEX, 

Boot 1014, Radio City Station. N.Y ( RY 10019 
Please reserve the 1077 I rule < Shelf 

Wrapper and rush it to me a* soon, ji» it 
ts available in April (978. Also send me 
™™iu.trly the □ 197* n 1975 □ 1974 □ 1973 
□ 1972 □ 1971 Index und Shdl Wrapped 

,t» cbeclied. 1 endow $2.W poarpaid lor each 
index ordered. 

Kami _ _ _ 

■ViifrU- 

Cr> Sicir 

Make checks pnysHe to Popular Mechanics. 



DECEMBER 1977 
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!f you can use a screwdriver 
and drill.. .you can 



BUILD YOUR OWN 
HEIRLOOM 

GRANDFATHER CLOCK 




at 50% or less 
of retail price 

* Scum V * ' k iln 
dned wood 

* Fyliy Assemiiietl 1 
DrGCi&iQf’HrT\ade 
West German, 
Movements 
WRITE NOW FOR 
FREE Color 
Brochure of 
com pteifli line of 
Grandmother; 
Grand lather and 
other clocks. 
HENTSCHEL 
clock company 

OwartmfHT S-PMn 
sgAllanlic Avenue 
So Dennis. 

Mass 0J660 




LEARW 

isass&s 

CAMP GEAR 
REPAIR 

MODERN SCHOOLS 

EJrpI Nn. PMC 

1125 hiJrtft SMh*n V-TPlK’ 

Svnf(ntUp. £5131 



I rtV I'l-kSA 
SJOVI-S 
lit A II UN 
OJULi RS 
I ML MwkM 
T(MTN 

CON VI K MEINS 
BACK VM KS 
Jt.WMt triiJi'irfi 
UUkv iV-i* 




ELECTRIFY YOUR BIKE! 

FTSAiforwEfi eK King tie* b»kt d* rrt 
laugh hills Bi independent l no ;■ * - r n vmi 
hunt fiti ill Pihrs, Adult In fctJ In al^l^s- 
in minifies lhnMi*"ih *»u tae*n|B 
Overrule, Trails 100 mil?? Fa * dinei. 
5end Far FREE iHurtutri nopUet. 
CtHEML tftfiihESCa.. 
SGOe Manlui Hi-nJ . Sewn-U N.J IKfliKI 



ANYONE CAN SOLDER WITH — 



DO-IT-YOURSELFERS! 




LtH Kflslflr S.ulrj»r niH yqg in your horn® repairs 

pf hobbles A. r.idiu, TV,. *n^d°l Ir.iJn Jvwrr*y, 
plumbing, els. Save money — repair II your^cll. 
Send •aelf-adares.aed slampeJ Envelope In Kcsler 
IFor nr FREE Copy of "Saldcrmo Sumplllied" . 



uected cm nm / <!<J1 Ava - 

IttJltHMIUlLB / Chicago. 111 . M 6 M 
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EASY-TQ-MAKE DECORATIONS 

(Conl/nved from page r?nj 

1 , Wood-ring candlestick (page 124 ) 

Holders shown are msde of wood 
sections available at craft shops. 

Crescent holder 

Materials!' 1" S,H wegd ring, iti crescents leas 1h/in 
hall circle with 2 la 21 ft“ o.d , rrwlel tintfH lelke, 
spray **alar. Acrylic ealnl. white qlue, 

Seal and paint wood. Assemble hold* 
cr upside down in email bowl, starting 
ivith -Glue ends of four emcents 

to ring. Make four lay cm of four cres- 
cents each. When dry, remove from 
bowl; ^riue spike to ring, 

Loop-lhe-loop holder 

WmlPrial*: 2 2W- l.d. rings. 1V>- id ring, 3 1" I d 
ring i, spray sealer , acrylic paint and whit* glue. 

Seal and paint ring*. Glue two small 
Ones together and two large ones to- 
gether, Lay the medium ring on a table 
a eid glue larger ones upright on it. 
Glue a small ring upright Inside large 
ones and place double small rings hori- 
zontally on large ones. 

Wood-ring spandrel holder 

Malerlala: t% m Ld. ring. 3 1%' l.d. ring*. S ma- 
cji urn-?i i/n Triangula* spandrels, spray -soaiia. 
acrylic paint, while gill*. 

Soul and paint wood. Glue spandrels 
in triangular shape, comers touching. 
Glue large ring on top, followed by 
remaining rings. 

Rattan holder 

Malarial®' 21A" id, wood ring-, 2 IV*“ * (J. Onus. 3 
CrrrsdCnla IhArt ,1 half elrclft Ucm 2"i IP 3 L V* _ 
e d„ spray varnish, whits give 

Varnish wood. Glue ends of three 
crescents to large ring to form a tri- 
angle, Glue two small rings together; 
then glue them to crescent tops. Wood 
sections are from Woodring Craft, Sii 
Wat 44th St„ Now Turk, N.Y. lOORA, 



NOW SAVE ALMOST 50% 

pi i wcrld Fompus Oh I Hun’s Aula Repair Manual. 
THE BOOK 1c tune and Nx every Ameocsn car 
1 mil. 75 sale price V& US Regular S 1 2 M . Qrdnf 
menu*! #1776 S-end check, monvy ortjB-r pf 
charge to your cred-t card Add IT Tdf shipping 
Rhone urdars E5I6J676-8043 

CARBOOKS, INC. 

1*1 Ql*n An., 9®i CIUT, HY 11S7I o 73 



2 . Star candle holders (page 124) 

Materials lor one star: A pieusi Tj x 7V* n 0" 
clear pine, carpenler'a glue, ifiG-gril abrasive 
pape/, bH stain, varnish, *t; an tad can-dle in cup 

Apply glue to mating surfaces of five 
pieces of pine &nd cltLiup. Immediately, 




DlA 



3, ST A1 NEO-GLASS WINDOW HANGING 

Q.O APPRQK 17 



EtJGE 
Vf- HLiif 
AfEtATL 
l I a" DFA 



lAnac einq 
CUUI ON 6" i D 
MFniLJM RINGS 
J-W' I □ 

M3 nroD i Slue 

SMALL FUluGS 
i D 



wipe off all glue squee^e-out with damp 
cloth. Let clamped star dry overnight. 
Using pattern above as guide, draw 
free -form star on block’s top surface. 
Cut out star with bandsaw. On star 
top, mark somewhat larger dimensions 
than candle cup and bore its hole. Us- 
ing 2'4 W muitiapur bit or holesnw, bore 
holes through each valley junction of 
star, Cvutinn: He sure star is aligned 
perfectly and clamped securely to drill - 
press table. 

To finish, sand lightly with IHP-grit 
paper, dust anti apply choice of stain 
following maker's instructions. Let 
stain dry overnight, then apply thinned 
coat of semi gloss varnish diluted hO 
percent with turpentine. Let dry 24 
hours t then apply varnish from the 
can, As the candle burns, light will 
shine through the holes. 



3. Stained-glass window hanging 

(page 1 24 ) 

Malarial*; 14 t" i.d *o&3 rino*. 13 ZVt” l.d tings, 
5" l.d ring, bottle liquid lead. Scmth SuoRt 
5if*nglh or modvl ^tuir: Krylon spray staler. Kry’rm 
3 lossy LH hlle sprey painl, on* Hiaui gatti gl thoi* 
ii td* ’tin yalloui- green, medium and dark ijra«n, 
rad. troar. yt?How, rn*uw*, biu«, 

Draw design full scale according to 
plan above. Seal and paint wood 
rings. Draw and cut out the blue, yel- 
low-green and red, disc shapes find 
other colored acetate shapes to be in- 
laid. From large ami medium discs, 
cut out areas where Inlays will be 
placed. Glue disc shapes of see tale to 
underside of the Appropriate rings. 

C-e liter the large ring on an 1 ft \y [n. 
square piece of frosted acetate hacking 
for reinforcement. Space small rincra 
around the targe one. glue to the back- 
ing and then glue rings together at 
their contact points. Position medium 
rings and glue them to hacking and 
small rings. Arrange remaining colored 
acetate shapes or discs and tack-giue. 

(fj&issih im t0 Pago jyjy 
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The Touch by Regency is the 
first fully synthesized, 16 channel 
scanner to put over 1 5,000 radio 
frequencies at the command 
of a fingertip. 

It not only opens you up to 
a whole new wond of action, it 
gives you plenty of features to 
play with as well. 

For example, The Touch 
will never allow you to miss a 
severe weather warning, ho 
matter what frequency you're 
tuned to. Simply set Channel 16 
to the hational Weather Service 
alert mode, if available in your 



area. The Touch automatically 
cuts Into any severe weather 
broadcast 

In other words, it'll interrupt 
a raging fire to bring you news of 
a threatening tornado. 

Here's another overriding 
feature. The Touch lets you set 
up Channel 1 as a priority 
receiver; and it samples that 
frequency every 1 2 seconds. So 
you won’t miss any calls on your 
favorite channel. 

Other points: there's no 
complicated programming to 
do. No crystals to buy, Simply 



tap out the frequency number 
you want, and you’re there. 

Or scan for action on your 
1 6 possible stored frequencies 
by merely touching SC Or 
search for the unknown by 
tapping SS. It s that easy. 

And when you find new 
action, The Touch tells you 
exactly what you've found in the 
LED display, 

The Touch by Regency. See 
it at your dealer's. 

The Touch by Regency. 

The Ultimate Scanner. 
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* * * LEARN AT HOMt 

D bLi| ua Swen7«v SyhLbui cltitr<n>j your 
irulrlt m»BJr r-Siill: jsWp bj- sms iL 

HufikP In spar? Unif Nu shts Ums, ct- 
peTit bCp hrnlcd E -irt [UlLInft L ri n 
t» 1* b^ssun und full infvrmaiJtjn 

CHICAGO SCHOOL OF WATCHMAKING 

ObflL H3T, FOX RtVar Org**. Ell. MOil 



LURK SMALL ENGINE REPAIR 



at home in *paiv 1 Imv-qubclcly ! 
Good 0 uG ri ess C 3 feat Hobhyl 
tJ RINGS 0 OOK, FULL FACTS 



MODERN SCHOOLS 

4131 N |P‘6WNI.n OI»T PM ItOTTfblLE. Al I03JI 

EARN WHILE YOU LEARN 



DO-IT-YOURSELF 

FINE FURNITURE KITS 



• Heirloom -quality 

• Solid 3/4" hardwood! 

• Easy to assemble 

• Many model* 

• Money back 
guarantee 

• Factory direct price* 

• Prompt shipment 



JM 

vy 

fi*nd SOt for color aalaloo. * 
nifund on Ural pureh«a«, 

EMPEROR* 

CLOCK COMPANY 

WORLDS LARGEST MANUFACTURE FI 
OF GRANDFATHER CLOCKS 

□i>pt F-8G. Emo^ror Induafrlil Park 
Falrhgpn. Alabama 30S3? 



HoW Up Your Poufs/ 

RED SUSPENDERS 

HIM (ublia bluets Iblpv# dlnpFf 
(Fcit. nrftitF vii bln* .!■ hh . 

LI V- W.dr_h-.*vf buly 
Adjudllb!* ■Lp'iglh 
1 ^ 4 «-*jr C’-p» Irtfl— (lllbl.j ul 
button t"ii-li If in- pin* mil r id 



YANKEE WORKBENCH 
Dept pm 

lu-whim Harvard *■. iitiletan, hui. qiud 



6 . CHRIST MAS- THEE WALL HANGING 

IS a 30" Q.A. 



2 CORDS 3 CORDS 2 COHOS 
t ACH 6' EACH S' EACH S' 




A COflDS 2 CORDS 3 COfiDS 2 CORDS 
EACH 1 1“ EACH 9' EACH *' EACH 6' 

i — , . 



arx^oni: 



3jl8 x !S M 
DOWEL 






lARK f S HEAD KNOT 

FOLD EACH CORD IN HALF, 

MOUNT ONTO DOWEL AS SHOWN 

5 . ANGEL WINDOW DECORATION 



12 34 



S6 78 



us *, f Dia 
acrylic 



DOWEL 





IN SECOND SOW SKIP FIRST 
TWO CORDS, MAKE SQUARE 
KNOT WITH COflOS 3 TO 6 

TEXTUflIE j. 

'■. Jr— *-e^M+OLE FOR 
r Jfc STRING 



A ACRYLIC T«E£ 
DECORATIONS 

HOLE FOH 
STRING 

1/9 * fi" 
HIGH 
ACRYLIC 

texture 



1/8 <t A" DIA 
ACRYLIC 





EASY-TO-MAKE DECORATIONS 

fCOnf/Ouetf from pagv T 38) 

Squeeze liquid lead in m tine around 
color borders,. Attach cord and hang, 
Rings are from Wood ring Craft. 

4 and 5- Acrylic decorations 
(page 125) 

Maleritli: W" acrylic p Untie such as Pleajglaa of 
Acrylilm, Indelible Ink marker, r * i d and white 
pc-liaA>ng rouge. 

Beginning and finishing procedures 
are similar for all decorations. Cut the 
plastic to the shapes shown with jig- 
saw or sabre saw. Draw design on 
aery Vic, Etch design in plastic as de- 
scribctl below. For the finish* polish 
plastic to remove ink with either red 
and white rouge or toothpaste on a 
soft cloth. Wash with mild liquid soap. 

Angel 

Frost bonier by rubbing with me- 
dmiu-prit sandpaper after taping off 
dear ares. Etch outline with an X-Acto 
carbide-tipped ecriber. Finish as above. 

Deer -bee decoration 

This requires a Jlremol* Forodoin or 
other hand -grinder- type power tool. 
Etch tree with scriber or power tool 
with cutter accessory — deeply for fore- 
ground r; lightly for backgrounds. Etch 
deer with round Rtecl burs in power 
tool. Begin with large burs and work 
to small burs. Finish as above, 

Sanlo-tree decoration 

Etch the entire design with large 
and small burs in a power tool and 
finish. 

6. Mac ram e wall-hanging 
ChriBlmaa-trne (page 125) 

Materials: Cu-yd . 6-oiy, £9- lb. ball of gre«n juia 
Iwlne, j" rnslal rlog. 30 red 20 - aim lArgu-hotod 
w&od l»nd** Z l*rg*-hielflcf nAtutsl wood 

baAda, T»" dlA. * ift" wood dOwil. £ yds rod cord 
or yarn, 16»£4~ Styrofoam knotbriQ board. T -pin*, 
iaTi Me glue. 



Cut the cortls to aise and tie them to 
wood dowel as shown. Begin tying by 
making a aijuare knot with th# first 
four cords. Repeat with the next four 
cords. Complete first row of nine knots. 

In second row skip the first two 
cords at left and join cords three ami 
four with cords five and sin to tie a 
square knot as shown above. Continue 
along this row (eight knots), leaving 
two fret* cords at each end. 

Continue this alternating knot pat- 
tern in row three by taking cords one 
find two (not used in previous row) 
and knotting them el gain with cords 
three and four. Complete row (nine 
knots). 

In row four begin to decrease the 
knots by tying one less square knot 
every fourth row, Slip red beads on 
the spare two cords on both ends, In 
the fourth row slip beada between 
knots two and three* four and five, six 
and seven. To complete design, continue 
to decrease or drop two corilH cm both 
ends each fourth row. Add red bead in 
triangular design to accent tree shape. 

At the top of the tree, secure the 
eight cords around a metal ring with 
red cord and trim. Turn the tree over 
and pull the beaded side COvds through 
adjacent knots, glue and trim. Attach 
eight 12-in, cords in the center of the 
wood dowel, secure them with red cord 
and trim, glue large beads on the dowel 
ends. 

7. Glittering tree decor Allans 
(pegs 125) 

MJitarlfilr lti H bplB* wuod, ecry1ta Aprsy pan I, 
ftiACfllize-d (Urn with adhcaivo backing (aamallmaji 
GAll-etf defraclion trim: *V*i|Able b 1 hobby intf 
aulomativfl «te»M0rv ■ t| OP*l- 

Using a utility knife, cut trees, cir- 
cles or other shapes out of balsa wood 
and spray-paint When dry, apply shiny 
trim cut in small circles, square* or 
narrow strips. Pass a needle through 
the balsa to thread it for hanging, IM 
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For 1978, Dodge has 
lots of ways to give you 
four-wheel drive. And 40 
years of four-wheel- drive 
expertise in the bargain. 

Every wheel you see is a 
drive wheel — ail 24 of them. 

And you're Looking at just a 
sample of our four-wheelers. 
Dodge has ’em with Club Cabs, 
Qew Cabs, and Conventional 
Cabs. With open-top beds, closed 
top beds, and even models 
whose tops come off all the way 
forward to the windshield. 



Just for work or just for fun* 

Or just the right combination 
for both, Rugged power team 
choices to suit your job. Beautiful 
interior choices to suit your fancy. 
Whatever you want in four-wheel 
drive, you can find in a Dodge. 

Specially equipped 
four-wheelers, too. 

Like our Sno- Commander 
Package that takes charge of hard 
winters. And if there’s a special 
feature you want that we don*t 
make ourselves, chances are 
your Dodge Dealer can get it for 
you in short order. After all, 
weVe gotten to be the fastest 
growing truck company in 



America by giving people what 
they want Including great deals. 

See your Dodge Truck 
Dealer to buy or lease. 

Youll find that the same 
Dealer that has more four-wheel- 
drive pickup models also has 
more ways to put you in one. 



2371 ftcrsaa from /966 fa J976 
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THE 



IftSTEST 
GROWING 
TRUCK OOMmJVY 
IN AMERICA* 







Everything 

You've Always Wanted. 



If* all here, The luxury. The craftsman- 
ship. The unquestioned quality. 

Tioga for 1978 is a different Toga than 
you've known before. The re s more comfort. 
More style: And a new 24' stretch model 
with more space than ever, 



There's the new Toga Arrow — ve ry 
affordable — in the Toga tradition. 

And the Tioga II — trie little motor home 
with big motor home features. 

See them all now at your Tioga Dealer. 
You'll see what you want! 



For nwre Information. wntc Dt|A PM, Rrttw&od EnlecpriMi, Int., ffos 7638. Hinrfrside, CA 92523 





Protected, by a Full One- Year Ownerqaie 




Sharpen your 
chain saw like a 

L F pro! , 



This 

revolutionary 
chain saw sharpener ” 
grinds a razor sharp 
edge on any size chain 
saw using a specially made 
grinding wheel. All you supply 
is a W" electric hand drill. The 
Pro Sharpener' assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height 

The Pro Sharpener produces 
a ground edge— much sharper 
(han a filed edge. Comes com- 
plete wilh three grinding 
wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter. 

'Patents pending 



I I Pro Sftwp Corporjlccin 
, P.Q. Bex 11 Mi 
1 Nvwinglon, Cl. 06111 

Please ru-sh .... Pro Sfta .'fwnerte . m *.5 3 R5 aach plua 
Jt 95 arwj h(ntSllftfl pe? uml ;$3 00 owlsifJe 

u a i 5*"»d L'hech, money oryer Df Masicr Chfir^p 

No CO D's 

1 ULC * Exp. Dale 

Conn Reaidenlt add 7*y Mlesta* 



Slate. 



■•nportml: Td >fiturt eoritcl grtnriln* whtfl plre 
indicate your Chain Saw Mt-g 
Saw Model- 

39 Day Urttondltinful money both gutranlee 



FLOORING RY THE ROLL 

{Continued from page t2 7) 




On halt the subfloor apply adhesive 2 in. 
Irom perimeter and in bands 1 ft. apart. 




Roll flooring into place and expel air with 
push broom; work From center to walls. 



underside while installing. Later, 
seal it with a seam-sealer recom- 
mended by the flooring maker. 

When the flooring la fitted* f tilcl or 
roll it back so half the old floor is 
exposed. Apply the recommended ad- 
hesive 2 in. from the floor perimeter 
and in bands 1 ft. apart on the floor. 
Roll flooring down on the wet adhe- 
sive and flatten it with a push broom, 
Repeat the process on the other half. 

Installing without adhesive 

Cushioned flooring can be installed 
without adhesive in rooms with quar- 
ter-round moulding, but allow %-in. 
expansion gap between flooring and 
wall. Shim up the quarter round and 
nail it through the baseboards. Nest 
day, move the fur nit ore carefully in 
place. For a free booklet on flooring 
installation write for Easy Does It 
to Consumer Dept. A, Congoleutn, 
195 Relgrove Dr,, Kearny* N.J. 
07082, m 
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NEW 

WIDE FIELD 
TELESCOPE 



50* - 1 SOX - 300X MICROSCOPE 



Great fer sLudenls 

Too Guilty 4 th tom aoc oft) Lenses make (hu 
* ■suprncr rn-croscop* % S<-g inn^r-s Rack i 
pinion lotusing. rrvt/lv ip^ J cbjfClue turret, 
ii iundy metal eoMrutliftn Wnoffm cate Id" 
h if h 

ho n.m aqq qc 

Onijf fjo.qt} pja 



ENVIRONMENTS 

■ Siring*. btiuliful retwSi Alt can hi Ip you ihink 

Scientific II, designed tn help jcj s-tudf . rrgd. >medi 
tale, romance Of eliminate unwanted noise, these 
lon|pliyinf 33 1 - * rp-m record! provide A unique Iran 
quil fiperifne* Cach provides, on* hswi of in* I lm illy 
Kcirmn* Mirnds that range Irom strain nj suri tu 
thunderit^m 



EDMUND ECONOMY 
WEATHER STATION 
* Ltlfp Weather Foreciitirj 

KM lets you Cjl i I d a complete weather sla 
lion Learn, how inslrumeflls work and how 
Hity predict wealher |ncl anemometer, 
wuiduane. eJ« tropic wind speed direction 
indicator, an-lank barqmflcr, slmg psjchrc 
meter, i am gauge, cloud chart, wire, dare 
catting, manual Gif it lor science prcjeds 
Nr ti.M? AO*) Cfl 



AiUCKCan tyls you en| 0 j clear. blight, widr 
angle wicws at slats.. moon comeii. etc Ccm 
Purely pprlathle. irns uhiqoE 4 3 .|", 1,4 New 
t&nran refleclnr bouse* tpp quality Optics Oe- 
Jijned I cr case ct handling and use. Astro- 
scan weighs only tO lbs ard stands l? 1 " h gli 
What an instrument 1 

$ 149.95 pm 



A.' 1 S» at hOrt i — su i r on one sure, melodic bud; 
on other Ho 7?,1H 

8 1 IhunOBrsEDm.i Run in r*rep.l — tM-a uIHliI ly reahslic 
fiifillJI Hu 77.151 



$ 7.25 ea, 



SENSITIVE 

Tft METAL DETECTOR 



CROOKES 
RADIOMETER 
powered by spnJrgtlt 

Fascmalmg solar r&tOf Spins 
at 3 DUO flP^ Firsi surface 
Silvering cm Vi dome makes 
hcnisphencal mirror Fi 1 3 " 

No W.S29 



BUILD A 

WORKING CLOCK 

everything you need In build 
IheSe fine wooden Clocks. Each 
coni a. ns a pe assembled tcvp 
mertl from Germany's Black foresl 
IW Grandfather Clack 
IfrlHilW] 

H*. 12.11$ Alfl fill 



fully leans islormcd (ransmiltier receiver ;TR 
detector wilh sensitivity rivaling. nodrls twice 
Itit pr.ee flu ilt of rugged atymmunt with a 
wjtercropl scardi end D-: tec Is a penny al 5“ 
W( 2 lb & 02 

NMQ J6? MQ K 



it! Will Pack 

Hu 72.226 61 



SUPER QUALITY 
10* MAGNIFIER 



GIANT MAGNET, 
LITTLE Pfl 1C El 



Tie i line io <wr over 
150 Ib.-liir ceramic mag 
nei and h-auE up treasure 
imm ihe sea. 4 ceramic 
nvagne-ts, in strips. be- 
tween steel plaits. A Mb 
'Eumr'!' 

Ho 42.316 
[I*JVaJ!414l ... 



Send for your FREE 
164 page Edmund 
Scientific Catalog 
with over 4000 bargain* 



Tflii His^ngs triplet is y 

puss it ly Ihe mnsl ravgred ^ 

pocket ifiagmlier today Fulil LOS color-corrected II $1 

field, cemenled lenj sysrem treat lor jewelers. cd- 

If Clots engravers, t abb p isls etc Mid in aluminum 

calf, chronsr o'aif cast V i ] ty" cicsffj 

clear lens dia '-j" 

N*. 10,344 417 QK O 



□ Please send me tiie IbllDwin; items I hive 

indicated btrow: 

ItKk H* CTr hin 



EDMUND SCIENTIFIC CO 

Dept 71-23, Edscorp Bldr. 

larrintton, N.J. (HHi 

Charj* My □Amtr.Etp. nflAClVISAF CMC 

Inleriumk 4 tot 4 

Card # . , , Lip. Date 



EDMUND SCIENTIFIC CO. 
D &pt. H-24 , Edsco fp B Id g. 
Barrington, New Jersey 0B0Q7 

Send GIANT 1G4 Page Catalog 
packed with unusual bargains. 



Name _ 
Address 



30 DAY GUARANTEE 
Tdu suit be [DmpUtHv utis- 
Fid m IS any fdauind [hm Pr 
nttirn 11 wiftin 30 u r . rwr 
a full nlonii. 



Address 



HOLIDAY VALUES 



f ree Cataiofl 



free C'attxUty 



FREE CATALOG 



























Hinliifif 


SIM 





DECBMBEFt 1377 
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OLD SMOKEY 




Laal CnancET to gut into Uve ste-im at 1 &?7 
prices. This we-IF matte Stoam uoNflr will 
gr^s you hours or Dlsasurr? as il merrily 
ghuggs aleny. And it's a t*ue live steamer 
Fueled by solid alcohol, it has a boiler 
and a steam engine thill drivUS the reef 
wheels. 

[ ] OFO Smokoy Steam Roller S79.&5 
(Plus * 2 .hS Postage} 

[ ] Remote SI Bering Wheel S EES 

(Riga 3fiC Postage ' 

[ ] Extra Fuel- -SI 50 per box poplpaid 
Check or Sank Credil Cards — O^' 

CALDWELL INDUSTRIES 

6Qt E. Dirii it — 
luting, Tfsas TB&4B 



na m e 



address — 

city £ip 





Cruise Director. 

Enjoy a new sense of direction 
and get lost less often with an Air* 
guide auto compass. Model 1601 
(shown) is self-illuminated , , . has 
adjustable compensators and ad- 
hesive mount. At retail stores. 
Write for Catalog A, Jobber and 
dealer inquiries invited. 



uid « 

£210 WaPansia,* Chicago 60&47 
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HE BOTTLES HOUSES 

( Continued tram pgjr? iSS) 

jars to hand-blown decorator-type 
containers. 

Several types of wood comprise the 
house, Ice cream sticks are perfect 
for subflooring and roofing. Walnut 
or fir make window frames, doors, 
joists and paneling. Shingles are of 
veneer. An open-grain wood like oak 
is used to fashion bricks. Balsa isn't 
used — it can’t support material 
above. 

You'll need modeling day for the 
base, plus rocks and pebbles for land- 
scaping or embedding in a modeling- 
clay fireplace. Other materials are: 
plastic, glass, screening, cardboard 
and Styrofoam. 

Epoxy glue cements the house 
foundation to the bottle. White glue 
is strong enough for construction. 



level, Lower landscaping rtjeks and 
pebbles on masking tape; press them 
in the clay, 

A subfloor i ng of ice cream slicks 
or other thin strips comes next, fol- 
lowed by the first-floor uprights. 
Ron sdi cuts one to approximate 
length from a master, lowers it into 
place with a needled wire, measures, 
pulls it out and cuts it to the exact 
length, measures again and modifies, 
if needed. Then he glues the piece, 
lowers it and twists the board free. 

Once all first-floor uprights arc 
placed, he adds horizontal pieces for 
window and door frames. Plastic or 
acrylic windows and prepainted sid- 
ing finish the first floor. 

One floor at a time 

Unlike building a real house. 
Rausch finishes one floor before he 
moves on to the next, Each additional 




The aubfloorlng and first door uprights 
are In place and the fireplace is complete 
(above). The same coral rue lion steps are 
taken (below) to build the second floor. 




Other materials include wood stain 
nnd quick-drying tempera. 

Construction steps 

First, secure four V&-in. corner 
cubes inside the bottle to the bottom 
with epoxy. Then place crosspieces — 
ice cream sticks work well — to form 
a square. When glue holding the 
blocks has dried, press modeling day 
around the foundation to the desired 




Rustic houses and cabins are FI Dutch's 
favorite subjects. These wood vanear 
shingles are individually carved. 



floor is built just like the first one. 
When he reaches the top, Rouseh 
glues rafters in place anti covers them 
with it subroofing of flat sticks. Then 
he cuts tiny rectangular veneer 
shingles, whittles them at one end to 
form ei wedge shape so they rest in 
place and glues them to the roof. 
Chimneys on some houses will ap- 
pear on the upper floors only, and 
should be built at that stage. But a 
full-length chimney should be erected 
at the subfloor stage. 

Decorative touches will depend on 
the style of house. Once you've mas- 
tered the structural basics, there’s 
no limit to what you can build. — 
Virginia DeMoss 
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Warning The Surgeon General Has Geiermmed 
Thai Cigarette Smoking Is Dangerous toYpur Health. 



r > 1977 Pi J FUiyineilcSsi TotsctQ C* 



KIWJ. 13 mg. "lar“. 12 mg nicolir? 
lOQ'Si IS mg. V. 13 mg mcoitne. 
av. per ciggretie. FTC Report AUG. 77 
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THE MODERN Gl JOE (Continues from pago 7?) 




-IT- 
YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UNQ£R 

*200 

including Ufa.1 
Gen roan ffwvetfiftfilb 

* Helrloofn quality 

■ Solid !/„" Oand- 
woods: black, wtr- 
nut. Cherry, mi- 
hag&ny. oak 

* Easy 10 Msombift, 
parts pira-cui 

* Soho Orasa we*l 
German chiming 
movements 

■ Money back 
guarantee 

■ Factory direct 
cnees 

* Prompt shipment 

MASTER CHARGE Art# 
B*NIUU£ft|CAnD/VlU 
ACCEPTED 

Write for FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

WORLD’S UUIOEET UAHUFACTUMO 
OP EJAAMWATHEA CLOCKS 

Depr 32fl£mp*rotf IndulnH Pirfc 
filrtMJpe. AlaPima KJj; 





with 



20 WOOS 
SAMPLES 



ENJOY nroodworkinj mere! Let this new 
Constantine CalaSop-Manuat help you build 
new furniture — rcfinlsh, restore heat-up 
ubinetE, chain, chests, tables faster, easier 
than ever before! 

IQQPicturiHPKkEri SIJLHt HEf$ 

Find iniLflutly whatever you need. Buy 
st money-saving prices — cabinet lumber, 
earvin* blocks, pipe briar, picture melding, 
cane, turn, hardware, dock kill, lamp parts, 
woodwork plans ft books, etc. Needed prod- 
ikii found nowhere rise! 

Citiloi t Wat j Sample* Only $t 
a tiiar Fin iy Keflueded m tint order 

Accept this offer to own fascinating set of 
20 2*4 specimens of world’s tnMt sJkrnbrOUa 
veneers— Rosewood, Satinwood, Lacewrod, 
Walnut. Mahogany. I'urplehearC, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 



Mtil ad NOW for prodaet- 
p idled new mciDey-iiverCttilOf 




1 

I 

I 

a 

a 

a 

a 

a 

a 

a 

I 



Filial 

£061 Eiitch«it«r fid.* Brans, NT- 10461 



d 



□ tiKlHid $1 fer weed Saugus 
ftweedwemtri cuttioi- 
1Ii flttondidl 



ttatiief Daly 

sot 



Up 



equivalent as possible to those used 
then and now — and compared them 
for weight* rmi^e, efficiency and fire- 
power. They by no means represent 
all weapons designed for use in the 
field, nor do they take into account 
the vast tech no logical improvements 
made in other areas of military hard- 
ware and strategy. They are con- 
fined strictly to some of the most 
commonly carried arms employed by 
the ordinary foot- weary field soldier 
who must fight his battles from fox- 
holes, hedgerows and jungle swamps 
—and who is still the essential ele- 
ment in conventional ground war- 
fare. The five I've selected are: 

WW II4COREAN WEAPONS 

■ Ml ,30-cal, rifle (basic field rifle) : 
weight* 9.5 pounds; effective range* 
about 300 yards; muzzle velocity, 
2800 f.p.a, (feet per second); firing 
mode, semiautomatic only; feed, 
eight-round dip* 

* M19I9A6 . 20-cat. machine gun; 
weight, 32.8 pounds; maximum 
range, 31500 yards; muzzle velocity, 
2800 f.p.s.; rate of fire t 000-650 
r.p.m. (rounds per minute); firing 
mode, full automatic, fired from 
prone position on ground barrel 
support, 

■ Ml 81 -mm mortar; weight* 132 
pounds; maximum range at 45 a ele- 
vation, 3300 yards; muzzle velocity, 
693 f.p.s.; rate of fire, 18-30 r.p.m. 

■ >120 3,5-inch bazooka (antitank 
rocket launcher) : weight, 13 pounds; 
maximum range, 1300 yards; effec- 
tive range, about 50 yards; firing 
mode, two-man operation* loaded and 
armed by helper from rear, fired by 
gunner from shoulder perch. 

■ M7A2 grenade launcher (for Ml 
rifle): weight, 1 pound; maximum 
range, 150 yards; firing mode, sin- 
gle-shot, fired by special cartridge in 
rifle (rifle not usable separately with 
launcher attached)* 

Total weight all five: 188,3 pounds. 

MODERN WEAPONS 

■ MlfiAl 5.SG-mm rifle (basic field 
rifle) : weight, 7.6 pounds; effective 
range, about 420 yards; muzzle veloc- 
ity, 3250 f,p,s. (feet per second) ; 
firing mode* both semiautomatic and 
full automatic; rate of fire (auto- 
matic)* 150-200 r,p*m. (rounds per 
minute) ; feed, 20-round magazine, 

• M60 7,62 -mm machine gun: 

weight* 23.2 pounds; maximum 
range* £926 yards; muzzle velocity, 
2800 f.p.s.; rate of fire* up to 550 
r.p.m, ; firing mode, full automatic, 
hand-held or held on ground rest. 

■ M29E1 81 -mm mortar; weight, 
107 pounds; maximum range at 45* 
elevation, 3885 yards; muzzle veloc- 



ity, 693 f.p.s. ; rate of fire, 18-30 
r.p.m, 

■ Ml? Dragon (antitank guided- 

missile launcher) : weight, 27,5 

pounds; range, classified but consid- 
erably greater than that of earlier 
bazooka, also carries much more 
highly explosive warhead; firing 
mode, one-man operation, disposable 
fiberglass launcher discarded after 
use, ground support for steadiness, 
improved accuracy, 

■ M20rl 40 -mm grenade launcher 
(for MlGAI rifle) ; weight 2.6 
pounds: maximum range* 365 yards; 
firing mode, single shot; mounts un- 
der rifle barrel, permits independent 
firing of either rifle or grenades. 

Total weight all five; 167.9 pounds. 
Weight saving between new and old 
weapons; 20.4 pounds* 

Versatility is the key 

The saving of more than 20 pounds 
offered by just these five modern 
weapons over their older equivalents 
la Impressive but not atone the im- 
portant difference. What's really sig- 
nificant is that each does its job 
more effectively, and some combine 
the functions of several different 
weapons* thus reducing the number 
of arms needed in the field, 

Gone, for instance, are half a dozen 
of the "old faithfuls" we used to 
count on in the 1940s and '50s : the 
famed Browning automatic rifle 
(BAR), the M2 carbine, the 60-mm 
mortar, the .30-cal. Ml 91 9 Afi machine 
gun* the Thompson submachine gun 
and the M3A1 submachine gun, 
familiarly known as the lJ grease gun” 
because of its similarity to the trig- 
ger-pumped automotive grease gun. 

Submachine guns, in any case, 
were not considered basic infantry 
weapons and were generally issued 
only to airborne troops* tanker crews 
and some commando- type units. The 
average GI had to rely solely on hia 
Ml rifle. 

Even the big .50-cal, tri pod-mount 
machine gun* the stalwart of front- 
line defense* la passing into history. 
Effective hut cumbersome* it re- 
quired two men to carry and operate 
it and generally a third to transport 
ammo cases and spare parts. 

Two weapons lake over 

Incredible as it may seem* the re- 
sult is that virtually all earlier ma- 
chine guns, submachine guns and 
automatic rifles have been discarded 
in favor of just two new weapons — 
the MlfiAl rifle, the baste infantry 
field piece* and the lightweight, port- 
able M60 machine gun. 

The 5,56-mm MlfiAl rifle firee 
(Pi&asd turn to page 149] 
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BORROW FROM 
AUNT ROSE 



Managing 

money 



It’s too 

important 

to make 
a game of it. 



With some people, 
it's hit or miss. 

Even for the vast majority of us who take our 
financial obligations seriously, balancing a budget 
isn't easy. Just when you think you've found the 
answer, inflation takes another bite out of your 
paycheck. And everything starts costing more. 
Putting the kids through school. Food, Clothes. A 
better home. Or even new appliances. Sometimes it 
makes you wonder if you ever can get ahead. No 
matter how hard you try. 

Take an opportunity, 

not a chance. 

Fortunately, there is someone you can turn to 
for help. Your Credit Union, Our business is 
helping people get more out of their money. 

Wc can help you save. Help you borrow. And, 
if you like, we can even show you how to avoid 



future money problems by suggesting practical 
strategies that really work. 

Vlfe play It straight. 

Tbo many organizations try to use personal financial 
counseling as a way to sell other services. A 
consolidation loan, A fee. A gimmicky savings 
account, Your credit union doesn’t operate that way. 
Our financial counseling is free to each member No 
strings attached. 




Will keep it confidential too. 

Your business is nobody else’s business. 
We don't gossip. Or send your name to 
anybody. Or turn you over to somebody 
who charges you for their help. We believe in being 
private. Practical, professional counseling. It's free 
for the asking at your credit union. 



Discover your credit union. ^ ^ yfe’rc doing more for you. 



For information, please write your 
state's credit union league or 
CUN A, P 0 Bos 431, Madison, WI, 5370L 



DECEMBER 1 977 
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GARACF ft&CUCD Dity Direct 
. i>oqr UrLULFi jnd Sirt 

■ 4 felC^IQ CONTROLLED F«m lor IfaH.milla. w 

fu^sh 4 $4PET"Y m-fhl DllJ tfcaf 'FDHIkd 4 41. 

CUSlT'f dflor lad kb l.-^K h _i*rp Plund * CON V fM| (mC £ 
■ a rfi ffpifchrpl ■ J 'i t '■mill*, 4 LIGHTING IvfPbPl 

fVHfmnP <cal It * VERSATILE hM bM fffrT WbiMl 

mt*l □ >■ libcF^lHk dbii, LtLli'j-'fll 4Ad I (-Ml * f Lj T 
NOME I MU T ALL 4 T now in iuwt M M»hi * SA*i up Pa 
ID*j <,ml PacParr A^rclm* a*4 H *t UPL ritli-f'y 

• GUARANTIED **n rrif * «Ei bwhwrr 
rtlLTMATF f i^L ipm e ni Cl . In t>M! Ml 4*1 Ql 



Print Your Own 

Card*. Stp.-kit,E,flrf, AJvu'PiaLnjf. 

■ ■• tlrfet'iH. inMHSInni'it»MTitp. 

IJHL fir-dr,, nrr^tmif, pyiripaChr, 

ip-rta^rr ca#dd, -air. Site nwin-i'jr 

Prlat Iw i ll tn, f a il ptrili. 

Navi- pHHihi print ihiyp. fay, for 
ibM-IT nm*-, ^Mdirvfl 

ft,nn f i-'t-tyry h!*hj, matra unit. 
Wi -ap|il> tv-rrylf.iPH 1 - StchUSc 

for ppEaIpv HILHV Pflttll 
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HAIL TH I H Ke I ai3 jp Presses De pi. 77-BZ 
COUPON TODAY «H*rW#P. Cm 0*4*0 

I ahi-lisir ffla r*rni taiir (llrki and fw np»i-|>k'« 
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Cttf Stale Zip. 




?, o. tax *sg ■ hickory. n, c. 28101 



IPtDWtmKING 




TRflCIOR 

Works fast, 
saves you 
time 



Whiz Ihtqugh Eough jobs wUh this big, power- 
ful traclor Mow 3 acres an now. plow, till, 
bulldoze, remove snow etc fast wirh 21 big 
attachments. 12. 14 gr IB hp. More wotk- 
po we r with a 1 1 -qe ar d rive in O tiu i tf power 1 0 3S>, 

a pig motive clutch. lransinis.&Eon and differen- 
tial Send coupon for free catalog prices 



C 1 T 1 r A r I "l l [■ IHO", L 



SEND TO FC0WM¥ 

^(pmmsmHiNG 

1M& K-12 Anoka Ave„ Wauhesha, Wl 531S& 
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both semiautomatically am! fully 
automatically— simply hold the trsjr- 
ger back and you have, in effect, a 
machine nun in your hands. By con- 
trast. the older Ml rifle fired only 
sem [automatically, weighed nearly 
two pound a more and was much leas 
accurate. The M16A1 ha* greater ef- 
fective range (420 yards v«. 300) 
and a higher muzzle velocity (3250 
feet per second vs. 2800) , giving it a 
Hatter, more accurate trajectory over 
a longer distance, It also takes a 20- 
round magazine as opposed to the 
MTs 8-round clip, so the rifleman 
can get oil more than twice as many 
shots before reloading. A pistol grip 
and a conventional stock permit it to 
be fired either from the hip — like a 
submachine gun — or the shoulder, 
depending on conditions. 

The M16A1 replaces both the 
Browning automatic rifle and the M2 
carbine. The BAR, while reasonably 
effective, was much heavier, weigh- 
ing 20 pounds, and was operated 
from a prone position on a bipod bar- 
rel support — you had to set it up be- 
fore you could fire it. 

The M2 carbine had the advantage 
of firing automatically, unlike the 
Ml rifle, but was not very effective. 
It had a short useful range — scarcely 
100 yards— and little killing power, 
In fact, many men issued the M2 car- 
bine threw it away in combat and 
picked up the slower-firing but more 
telling Ml rifle, with its effective 
range of ,300 yards or so. 

Now compare this with today's 
even more lethal automatic M1GA1 
rifle and you can get an idea of how 
far modern weapons have come — and 
that's just the basic field piece. 

Shoot -from -hip machine gun 

Another highly superior newcomer 
to the GI's arsenal is the lightweight 
?.G2-mm M60 machine gun, the first 
of its type capable of being hand- 
held by one man and fired from the 
hip — fast-draw fashion— for use on 
the run. For emplacement shooting, 
it can also be set up on a self-con- 
tained muzzle mount that folds out 
from under the barrel. 

At 32.2 pounds, the remarkable 
M60 is nearly 10 pounds lighter than 
the old ,30-cal. MlJ)19Afi machine 
gun and only a littie heavier than 
the Browning automatic rifle, neither 
of which could be fired from a stand- 
up position. Good range — nearly 
3O00 yards — and a firing rate of up 
to 55D rounds per minute make it an 
awesome weapon for the foot soldier. 

Three times more firepower 

Just how effective is the modern 
GI ? While it is difficult to make a 
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direct comparison between individual 
weapons of the past and present on 
an overall basis, taking into account 
all weapons used by an infantry divi- 
sion, today's combat effectiveness 
has multiplied amazingly. According 
to military experts at Fort Bragg, 
J 'The total firepower that a single 
infantry division curt bring to hear 
on a target today equals the fire- 
power of th t ee World War II Korean 
War divisions.” 

That's saying a lot Orte reason for 
it lies in the tremendous develop- 
ments made in antitank and antiair- 
craft w eapons— field pieces we never 
had in our day. A foot soldier is no 
longer at the mercy of armor and 
aircraft In fact, after personally 
handling the new Dragon and Red- 
eye missile launchers, I would even 
say the reverse is true — enemy tanks 
and planes hail better start worrying 
about the infantryman. 

The M47 Dragon is an antitank 
rocket launcher that looks something 
like the old bazooka but is in a league 
all by itself. It fire* a guided missile 
with uncanny accuracy at a range 
that's classified but great enough so 
it doesn't have the soldier looking 
down the barrel of a tank’s cannon. 

The earlier 3.5- inch bazooka, while 
designed for use against armor, was 
actually more effective against gun 
emplacements. It hud a short range 
of only about 50 yards, and a soldier 
had to have a lot of nerve to get close 
enough to a tank to inflict any real 
damage. The Dragon, on the other 
hand, has a much more highly ex- 
plosive warhead and can knock out 
any tank in existence today. Unlike 
the bazooka, which had to be care- 
fully hand-loaded by a helper and 
fired from a shoulder perch, the 
Dragon missile comes preloaded in 
a disposable fiberglass launching 
tube and eh easily handled by one 
man. The soldier merely discards the 
tube after each use, attaches the aim- 
ing device to a new launcher and is 
ready for the next shot. The launcher 
is also equipped with a ground sup- 
ixi rt to steady it during firing. 

Shoaling down pels 

Rack in World War II and Korea, 
defense against air attack consisted 
of throwing anything and everything 
you could into the sky, including an 
occasional beer can. Even if you were 
lucky enough to have a ,50-cal. ma- 
chine guii’ — the main antiaircraft 
weapon used by infantrymen — shoot- 
ing at an enemy plane was dene 
mostly to maintain morale. You had 
little chance of hitting one. 

But all this has changed. With the 
(P f oase turn io gage ISO) 
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Our two tree experts 
recommend the McCulloch Mac 140 
for you this Christmas. 




"You cant buy an other 
chain saw with all these features 
at any price . 



Yeh, but can it play Little Drummer Boy ’ 
with its tail? " 



w reat yourself to a real work saver this holiday 
season and save on your fuel bills with the Mac 140 
chain saw from McCulloch* 

It features everything a chain saw should have. It has 
a Chain Rrake/l land Guard that stops the chain in 
milli seconds and Auto-Sharp that lets you sharpen the 
chain with the press of a button. 

And to make your chores easier, the McCulloch 
Mac 140 has both automatic and manual oiling on its I4' r 
sprocket tip bar. All this and a handy carrying case too. 

The Mac 140 can t play ‘Tittle Drummer Boy,” because 



you can't beat it* 



e£1 



McCulloch 



WITH CHAIN BRAKE 



KEEPS AMERICA BUZZIN’ 

McCulloch Corporation, Los Angeles, California 90009 




THE 



HUGE SALARIES ARE BEING PAID RIGHT NOW here 
in the U.S., in Alaska, the Middle East and South America for 
experienced pipe welders. Jobs are open on construction 
projects, pipelines and oil rigs. With a diploma from Tulsa 
Weldmg School, and a few months experience, you can be on 
your way to travel, adventure, and good money nearly anyplace 



in the world. 



COMPLETE COURSE — ONLY 16 WEEKS. Tufsa Welding 
School Is one of the most experienced and best known schools 
in the field. We have been training and helping place pipe 
welders for over a quarter of a century and today our graduates 
are working all over the world. 

Class periods are only six hours a day and you can choose a 
morning, afternoon or evening schedule, 

HOW MUCH DO OUR GRADUATES EARN? Mail us the 
coupon and we will send you a list of the exact salaries at which 
our recent graduates have gone to work. You will also get a 
colorful booklet showing the training you would receive and 
complete course information, 

BETTER YET, CALL US right now. We will answer all your 
questions and read you our current list of available jobs. Our 
phone number is; (918) 587-6789 Collect calls are welcome. 



TULSA WELDING SCHOOL 

3038 Southwest Boulevard Tulsa. Oklahoma 74107 



Mail today for complete information. ■ 

Gentlemen: $ 

Rush me a complete information packet including course description, I® 
class starting dates, and a list of the jobs and salaries at which your 
recent graduates have gone to work, I understand there is no obligation L 



on my part. 

Mg me 




A,u(? 


Address 




Phone 


City . 


State 





Approved for training under Gl bill and for B.F.A. training. PM1377 




THE MODERN Gl JOE 

fCpn!/nv$d from nage HQ) 

new Mil El Redeye surface-to-air 
guided-missilc launcher, the infan- 
tryman has his own personal, one- 
man antiaircraft "battery" with 
which he can shoot down low-flying 
enemy lighters and bombers — even 
at today's* supersonic jet speeds. The 
launcher Tires self-guided missiles 
using a heat-seeking infrared hom- 
ing system that makes it almost im- 
possible to miss, 1 can vouch for this 
because I tried it myself in a realis- 
tic, though simulated, exercise. 

At Fort Bragg, i actually "shot 
down" an incoming jet approaching 
at an altitude of about 3000 feet at 
least two miles away. The intercep- 
tor had taken off from nearby Pope 
Air Force Base. As it came into view, 
I locked the Redeye's sight on it and 
pulled the trigger. Though the target 
was only a blurred streak in the sky, 
the electronic tracker on the trainer 
told me the plane was a goner— -a 
direct hit. 

Missile tracks its target 

Because the Redeye missiles are 
self-seeking, you don't even have to 
be dead on target to score a kill — 
just pul a projectile within a reason- 
able distance and its own target- 
tracking system will take care of the 
rest. Surprisingly, for such ft sophis- 
ticated weapon, the Redeye's aiming 
sight Is ingeniously simple, it’s an 
ordinary optical scope, much like 
you'd II nd on a high-powered hunt- 
ing rifle, except that it has three 
little "windows" that show up in the 
eyepiece — one to the left, one to the 
right nod one in the center. 

If an aircraft is approaching from 
your left, you sight on it through 
the left-hand window. This automati- 
cally shifts the launcher barrel 
slightly to the right, giving just the 
proper "lead" angle to anticipate the 
target's position when the missile 
arrives — and vice versa for a plane 
approaching from your right. For an 
aircraft moving directly toward or 
away from you, you use the center 
window. 

Simple. That’s what makes the 
Redeye such a devastating weapon, 
for the foot soldier — he needn't be 
an expert at angular "deflection" 
shooting, as an aircraft gunner 
is, to use the device with deadly 
effectiveness. 

Other weapons improved, too 

Not all advances are as dramatic 
ns these, but many others are also 
significant. Take the simple grenade 
launcher, for instance. Remember 
how the old type had to be fitted onto 
the rifle barrel and could be fired 
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only by a special cartridge? You 
couldn't use the ride as long as the 
launcher was attached — you had to 
choose one or the other. Now a new 
launcher mounts under the barrel, 
has its own trigger and can be ft reel 
separately from the rifle, Thus an 
infantryman can spray an enemy 
with rifle fire to pin him down, then 
lob in a grenade before the enemy 
has a chance to move. Or he can fire 
both the rifle and launcher simul- 
taneously if he wishes — a seemingly 
small improvement that adds up to 
A whopping big difference in combat 
ability. 

The hand grenade itself plays a 
sneaky new trick. The old type was 
detonated by a four-second fuse. 
This frequently gave the enemy 
enough time to dive for cover or 
even, in some cases, to pick up a 
grenade and hurl it back. And any 
soldier daring enough to attempt a 
delayed throw by mentally counting 
off seconds before releasing the gre- 
nade was taking terrible risks. 

The new grenade prevents this by 
incorporating a double-detonation 
system. It explodes on impact, giving 
the enemy no time for escape. If no 
Impact shoutd occur within four sec- 
onds, it still goes off, triggered by a 
backup fuse. Really sneaky. The new 



grenade also is capable of an average 
35-yard throw, compared to 25 yards 
for the earlier type. 

Flameless flame thrower 

The guys who used to have to 
carry those treacherous llume- 
th rower tanks on their backs and 
walk right in on top of an enemy 
will be happy to know something's 
been done about that, too. The old- 
style backpack tank contained highly 
flammable liquefied petroleum that, 
when hit by gunfire, would instantly 
cremate the unfortunate user. 

Now they've eliminated the tank. 
The new M202A1 FLASH flame 
thrower actually throw's no flame. A 
bazooka-like launcher, it fires explo- 
sive projectiles that burst into flame 
on impact, saving the soldier from 
having to carry raw fuel on his hack. 
The FLASH launcher has four bar- 
rels and an effective range of about 
100 yards — much greater than that 
of the old hose-spray thrower, 

The Si -mm mortar is still with ua, 
but its weight has been reduced 25 
pounds from 132 to 107, and its 
range increased almost 000 yards 
from 3300 to 38S5, The latest version 
also sports a much more sophisti- 
cated sighting system. 

Even the sniper's rifle has come in 



for Improvement. The new 7 ,62 -mm 
M21 fires semi automatically merely 
by pulling the trigger. The older 
.30-caL M1903A4 had an awkward 
bolt -act son manual feed that slewed 
its firing rate and made it more diffi- 
cult for the marksman to keep his 
eye on the target. It was also limited 
to a 5-round clip, while the M2L takes 
a 20-round magazine. 

Standardizing calibers 

Note that the new 7.G2-mni sniper 
rifle uses the same size of ammuni- 
tion as the 7,62-mm M00 machine 
gun, partly as a result of NATO’s 
move to standardize gun caliliers for 
all allied nations to simplify muni- 
tion stockpiling, eliminate costly and 
Confusing duplication and permit 
easy Interchangeability from one 
weapon to another. Also note that all 
new U.S- calibers are specified in 
metric (millimeter) sizes — again to 
make them compatible with long- 
used European metric designations. 

About the only weapon that knxtt't 
changed much is the classic .45-ca|, 
automatic pistol, traditional si dearm 
used since World War I. But then 
nobody could hit very much with it 
anyway. 

All in alt, soldier, you’ve come a 
long way indeed, M 




MAKE EXTRA $$$ EVERY DAY! 

Get into the big, year-round 

EXTRA MONEY BUSINESS 

that’s EASY to learn — EASY to do- 



and EASY ON YOU ! 

Be a LOCKSMITH! 



You Can Make Up to $1D an Hour 
— even while learning! Train FAST at Home! 

Never before have money -making opportunities been so 
greet for qualified Locksmiths. Now lucrative regular Pock 
and key business has muftepiied a thousandfold as millions 
seek more protection against rooming crime. Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 

You're iJ in business” ready to earn $5 to $10 an hour a few 
days after you begin Belsaw’s shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmith ing 
for year-round EXTRA INCOME in sparetime— or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 



Machine given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement— good 
jobs, too, 

SEND FOR EXCITING FACT S* No Obligation 

Discover what's in Locksmith ing for you— how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MGRE-ENJQY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 

BEL5AW INSTITUTE. IQ8Z Field Bldg,, Kansas City, Mo. €4111 

Accredited Member National Home Slurfy Council 




THIS PRO 
KEY MACHINE 
YOURS TO KEEP 



can add $25 to 
$40 a week to yoor 
income... and it 
won’t cost you a cert 
with your training! 



ALL TOOLS, MATERIALS AND PRACTICE 
EQUIPMENT COME TO VM WITH TOUR COURSE. 



Tens How 
to make 
moriEt in 
Loc^srnjthi- 
injs almost 
frii-m the 
(tM' 



MAIL THIS COUPON — NO SALESMAN WILL CALL 



0 ELS AW INSTITUTE, mi field Bldg. 

Kansas City Missouri 6-4 E 1 1 

Please send me fuse of cost or obligation your publication 
"Keys to Your future" on how Be Is aw can quickly train tne 
to make money in Locksmithmp and how at[ toots an-d Key 
Machine are given me to- keep. 



Name. 



A d'etre 54. 

Ciiy 



“ I 



State. 



Zip 
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kjcui mi 55 Fn CTAUP olicllfEf c this i.irrL£ table top machinc 
HL n KUDDtlt olHiTir DUalllitaa nukes everything simple* easy 

PAYS BEGINNERS 5 s 16.50 AN HR. 

Start at Home in Spare Time 

ThttPulthmNUpndciHar Hubbt* Stamp bi^lawi-onefeHmfltfLilttd by N 
(tow bit eeinipfeaLrt— Ja nuw bfeitig tikth dv«i by amall niptratori— <*d« 

Id bed HSKiNUinitv tlifomhoui iht Uni Md Stale*. Men and Women 
wKrj bmv* thin in«ap«niuvfe ma^hinf can tarn put faui* quantities pf 
ttubber St*rap» wilji BfMcial Wgirdmp that buy*™ ober, viif<nr«d to 
buyfrniEi biB Ctllkfl. Mlltfitl coaltnf cinly Zt c in ate* laifcrap that tfillt 
[nr S '1 .75. Them at hine t ha tdoa* the work 1 1 a i mp It and. eai) 



and Et turn* out aa many a* ili (lubber Stamp* at m time, 

luefc num.ben. 



dilTtriRt wnrdmu: tuqh aa name*, aildr^iwa. babott, it 

B ize** n J other ' r cu.py’ ' needed by lilTicea, f artistl e* and 
LLvjduaLa. WiwkLnf (ubeapadey , Lt can ear n aa much. 
■* $ 33.04 m hour for Um &p*r il arl Now you ran jot 

Jntotb* bii-pay biiainitaayaiiniHJ'^witbyuurnwnhnmB 
aa haadquai- Lon. You dem t need nxpafLmn. Wfe supply 
evcfyiti i nil Including romplete inatrucLiun* and elf bt 




MAIL 

THIS 



niciera, W * 



RUBBER STAMP 01 V* 



FREE! 



| iauz larwia »v#-. u+at*fi i CP.caitH*, in. oooao | 



way* to get buainna com ins in fait. W* **#fi help 
hfiKi y*ar start! Start mu Hina uptofl H ;,(j fea hour 
from thfe very bteinnlne . Caab in on cbe prtrfEt* bis 



Rubber Stamp bualneia in your community, right 
fe way. We' It mail full pafltirdlara FftKGlS and no nalei- 
man will rail. Be drat in your locality. Rush wnipon 
today or wnd jrmr nrmr p«twrd to: 

RUBBER STAMP E MV., Dipt. K- 3 -cp 
1V1Z Jonrlt Annut • Chicago. III. aOCZB 



1 J'|w»hh ruth fall pit 

\ litillirri abcull yniir 
I fan* n ring plan and 
1 tli* lltti* mfecMna 
I Ilirt caairrl «u 
I ota+aud in thn [irn r ■ 

I itahli Rubl«T 

riu.Lnm at h«ne in 

I apara unfit. Every. 
triLn.fr y chi vend me iv 

I FREE and ni Hair*. 
Man will eaU, 
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if you’re 

comfort, support 
and durability in 

job-fitted work shoes 
...look for the name 



r 

MADE IN LI.S 



497 



Shu* Company * Merrill, Aia, $4463 
17151 53 S- 952 > 

A Bata ec.Mpdrty 



HINTS 

FROM READERS 



Restore wooden handles 




Restore the wooden hand Sea of 
tools left outside or garden tools 
used in bad weather by lightly 
sanding and coating them with 
boiled linseed oil . — Parry Yob 

Rid driveway of oil stains 

When auto engines leave oil stains 
on my driveway, I spray engine 
cleaner from an aerosol can on 
the spots, then hose them off. Re- 
sults are great. — C,E* A'em merer 



Telltale mailbox flag 




fiOfte Small Small 

HOLE IN BACK WASHER 

PAINTED 




You can tell at a glance if your 
mail has arrived with this little 
mailbox: Rag. Attach an eyebolt 
to the mailbox door and run a, 
cord from it through a hole at 
the top of the back. Tie on a smalt 
washer or other weight light 
enough to stay up after the door Ik 
opened .— He ten Jarvis 
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It’s tough to get to be a 
Ford Motor Company transmission. 




First it s gotta 
pass those 
22 tough tests,.. 



I Monyfll te«?r fcvi 

Lfivcr — fti i k KfSf 

3 Hoiwjdl ! f-vT-r pLMihtjfli test 

4 Converter P&vlan TeO 
S. Converter Turn Test 

6 HdQiriLj A'rnLty Tesl. 

■ . Flaw and Tnr. 

8. Converter Row Vif 

9. Reverse Rodion Test. 

10. 1’5 Upshift test 



li 2-3 Upshift test 

12. 3-2 Ltownshdl fesS 

1J 2 I WO' Dcwnshifl tei! 

14 Ujpthih Iron' Low and Idle test. 

15 Dr«ve anri Shill T&Sl. 

16 3 1 Downshill test 
17. Gear Nqisa Ten 

IS Sfvcdoftttshn &i3rTfiTjj_ 

1 9 Pump No se test 
W Vacuum Ten 
71 Smo*e Test 
77 Unit Leak test. 





Every automatic transmission Ford 
Motor Company builds has to pass The 
Terrible-Tough Transmission Tests. And 
every automatic transmission has to 
pass every one of the 22 tests. 

Not 19, Not 21. Twenty-two! 

Then comes the Pump and Dunk 
Test. It's how every transmissior 
Ford Motor Company 
builds gets tested 
for leaks. 



then The Pump and Dunk Test... 



for leaks. No bubbles, no troubles. 

If a transmission leaks, pretty soon 
the car won't go. So every automatic 

transmission ... ,. 

f or it don f 

for ever y get to go in a 
1978 Ford Ford Motor 

1978 Mercury Company car. 

and 1978 
Lincoln gets 
Pumped and 
Dunked. 

Those are 
tough tests 

)r any transmission. But it's the only 
way to get to be a Ford Motor 
Company transmission. 



TS'WNPrtRSAHV 



First, the transmission gets pumped 
full of air. . . 60 pounds full ! Then it's 
dunked in a tank of water... and checked 



ft’s simple. Ford wants 
to be your car company 



DECEMBER 1977 
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HENRY MORGAN SAYS: 

“Good appliance 
repairmen are 
scarcer than 
doctors who 
make house 
calls.” 



Did you know that there arc over a 
billion appliances in use in the United 
States today? And three repairmen. At 
least that's the way it seem a when one 
of mine goes on the blink. With more 
than two dozen electrical gadgets In my 
house going snap, crackle and pop t I 
finally got tired of trying to locate a 
guy with enough ambition to take my 
money and I decided to learn how to 
make the repairs myself. 

When a well-aged comic like me de- 
cides to go back to school, you can bet 
the family jewels it won't be back at 
P.S, 93. I m going to learn at home, or 
not at all. So I sent away for Kill's 
home study course in Appliance Re pair 
. , . and I took the course. 

With a mechanical aptitude slightly 
below that of King Kong, I needed a 
course that Started at the beginning 
and didn't move ahead too fast- Well, 
NRI did just that. They started with 
electricity — what it is and what it does 
— and went from there. You proceed, at 
your own rate of speed. Whip through 
it if you want to, or take your time. 
What counts is the fact that you, learn, 
in a way that it sticks with you. 

You learn two things: how to repair 
appliances — from little one cylinder 
gas engines to refrigeration and air 
conditioning equipment; ami how to get 
started in your own appliance business. 
That can mean money for you either 
way, If NRI car turn old ten thumbs 
Morgan into a reasonable facsimile of 
a repairman, think what they could do 
for you ! 

NRl's no fly-by-night outfit. They’ve 
been training men for more than sixty 
years , , , and they've had over a million 
students, It'g the oldest and largest 
home study school in the field of elec- 
tronics and electricity, so they know it 
better than anyone else around. 




The NR! course is really easy to un- 
derstand , . . with lots of pictures to 
show you what they're talking about. 
They even send you a professional ap- 
pliance tester at no extra cost. 

With the tester and a f«rw basic tools 
you probably have already, you're 
ready to service most electrical appli- 
ances, After a few months, you’ll be 
fixing your own appliances like I do, 
or you can start earning spare time 
money fixing them for your friends and 
neighbors. Re fore you know it, you ran 
have your own full-time business and 
be independent. 

Take my advice and clip the coupon. 
Even if you don't know which end of a 
screwdriver is the handle, they can give 
you real professional training that'll 
help you break into the appliance re- 
pair heid. It’s one of the few things I've 
ever sent for that was even better than 
they said it would be ... so why not 
invest a postage stamp to gee if it's 
right for you. The NRI catalog is free 
and there T s no obligation. No one will 
knock at your door or bug you at home, 
NRI doesn't use salesmen. They don't 
need them. 

Take it from Henry Morgan, the ap- 
pliance repair field could sure use some 
good men. Now. 

GLs%a*~ 





uni 




Henry Morgan 


r 


NRI 


NRI SCHOOL 

McGfaw-M,i Cortinuir-g tduouJion Center 
3939 Wacom; In Avemjo 
Woshlngfcyi. DC 20096 


600-127 




m 


APPROVE pi for carper training 

UNDER (3.1. BILL 
Q Chock Poi fact* 



Sounds interesting. Send me your free book on Professional Appliance Servic- 
ing. I understand that there Is no obligation, and no salesman will call. 



Ngrnn . 



(Plant* Print! 



.Ago 



Acfdret*. 



Oty. 



— Sill* 



.UN- 



ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 



Enjoy a roaring 
fire . . . 

the easy way, with 
PM's Log Splitter! 

What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. And, 
you can have all the firewood 
you need and save time and 
money by splitting that lire- 
wood yourself, POPULAR 
MECHANICS LOG SPLITTER 
exerts some 10,000 lbs of 
pressure and will easily split 
2 ft. lengths of maple and 
ash logs 12 to 14 inches in 
diameter. With an I-beam 
backbone, double-acting hy- 
draulic cylinder, control valve 
oil filter, 3-hp. gasoline en- 
gine and other features, 
you'll find this log splitter 
easy to build and a fun thing 
to use, And t you'll save your 
back from aching as you split 
logs the easy way. 

Have more time to enjoy the 
crackling fire in your fire- 
place, Use it through this 
year, or start getting ready 
for next winter. Either way, 
it's a very sound investment 
Send for complete plans and 
step by step instructions for 
just $8.95, Send a check or 
money order to PM Plans Li- 
brary-Log Splitter, Box 1014 
Radio City Station, N.Y. N.Y. 
10019 

PM LOG SPLITTER 
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NASCAR CHAMPS! 



Driver Cale Yarborough, Hall of Fame 
Mechanic Herb Nab and S-K® Tools 
put It all together! 

All through their tough, exciting, victorious march to NASCAR's 
Grand Championship, Cale Yarborough and Great One Herb Nab 
counted on S-K tools. 

Now you can get in on the Great Ones' act. By acting now! Because 
Winners' Choice Specials on S-K tools are on sale. Save big and put 
it together like the Great Ones! 




SAVE $30.53 OVER 51 %* 

30 pc. H In. dr. Socket Set with S-K ratchet. No. 4 520-77. 
Great for tackling garden tractors, cars, outboard mo- 
tors. Total value ft purchased separately $59-41, ^ 

hgpUMIhrNH 




SAVE $13.06 OVER 43%* 

IS pc. V, In. dr. Socket Set with S-K ratchet. No. 4913-77. 
Fix cars, washing machines, smalt nuts and bolls jobs. 
Total value if purchased separately S3G.Q4. 

*16 98 

Seippotlrt U ■«< p-'loi 




SAVE $11.29 OVER 34%* 

5 pc- W in. dr. Tune-Up Set. No. 4505-77. Handle 
common car chorea like plugs. Special ratchet tor 
tight spots. Total value 11 pur- 
chased separately $32.08 * £ J « 

liijjnudil UkH f ncr 



SAVE $8.69 OVER 47%* 



5 pc. Combination Wrench Set, No. 1705-77. Take on 
jobs from motorcycles to power mowers, come away 
smiling. Total value if purchased 
separately $18.28. 

KtiffxM War Mm 
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*AII savings based on piece by piece purchase at suggested user prices. 



GET WINNERS’ CHOICE SPECIALS ON S-K TOOLS 



FULL LIFETIME WARRANTY 

satisfaction GUARANTEED If you the 

consumer ore not completely satisfied with 
any loot in any S-K set, simply notify your S-K 
jobber or dealer lor a free exchange during the 
tile of the loot 

This warranty y =vb& you apeerfc legal: rights 
and you may also have other tights which vary 
bom slate Id note- 



AT AUTO PARTS 
AND HARDWARE 
STORES. 



H*ND TOOL umisipri 

pQf I.S-F K inD.. f. I Fl'ES *iC 

J20IN Wnll Pk3 FurtUin FiA M mill 
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Exxon’s new motor oil 
200,000,000 gallons 




fmttgiw ihfst rows of mt gaUongasoltnt cam tonttnuingfar over 5,0(Xt miles andyoull have an idea cd what Exxon's new 



ON* u.i.6«i0* 



L i VtJAUOW 



ONt U S- GALLON 



New gasoline-saving U X I FLO 



It can help you save money 
and help America conserve 
energy. 

Exxon has developed a new motor oil that could save 
over 20G, 000, 000 gallons of gasoline a year if only 
one out of every 20 cars used it instead of typical 
multi-grade oik 

And we ttiink many drivers will want to change to 
our new Unifto motor oil, because it saves money 
Test cztrsaveraged 16 extra miles from each tank 
of gasoline after a conditioning period with this new 
motor oil, 

How Exxon’s new gasoline- 
saving Uniflo motor oil works. 

Exxon Research has found a way to make this 
golden, natural oil lighten the load on a car's engine. 

Unique, oil-soluble friction modifiers cut the resis- 
tance between moving parts, and let the engine put 
more horsepower into moving the car. 



In an average car, the friction-reducing action of 
Uniflo builds up gradually for about 1, 500 miles as the 




Free folder tells Aottf this new super-premium multi -grade 
oil saves gasoline. At you? Escort station. Or write New 
Uniflo, P. 0. Box 2 180, Houston Texas 77Wi . 






gasolme-savittg Untjfo moiot oil could couscrcc each year if only one out pinery 20 cam, used it instead of typical multi-grade oils 
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motor oil. 



new motor oil conditions the engine. 

From then on, with new Uniflo there is mea- 
surably less drag in the engine than with a typical 
multi-grade oil. 

So the engine turns easier and needs less gasoline, 
And when you save gasoline, you save money — 
white helping the country conserve. 

Savings proved in 41 7,000 
miles of driving. 

We compared new Uniflo and typical high-quality 
multi-grade oils in driving tests using a fleet of cars 
that logged over 417, 000 miles— 1 14,000 on 
new Uniflo. 

There w T ere 19 cars in this fleet, ranging in size 
from a VW to a Cadillac. Here's what we found: 

Compared with a typical, high-quality multi- 
grade oil, new Uniflo demonstrated measurable 
gasoline savings in 18 of the 19 cars — savings 
as great as 26 extra miles per tankini in one of 
the test cars. 



Savings averaged 16 extra 
miles per tank of gasoline. 

The whole fleet of cars averaged 16 extra 
miles per tankful of gasoline, after conditioning with 
new Uniflo, 

That's the same as saving the equivalent of about 
3 fl a gallon on all the gasoline they used. 

We hope youTl try our new p gasoline - saving Uniflo 
motor oil soon. Its Exxon's best engine protection 
ever with new T friction-reducing capability. 

It is also an economical way to conserve energy. 
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BLUE EYES 



Drill Your 
Own Water Well 

50...100...200 Feet Deep. 



SAVE HUNDREDS OF DOLLARS! 



You can tap the vast, unlimited supply of good, dean, pure water 
beneath the surface of your property and have all the water you need for 
2£ per day. 

What makes this possible is a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower, [n the last 10 years, thousands of people all over the 

world have drilled water wells with a Hydra- 
Drill. 

[f you want to know more about this won- 
derful way to drill your own water well and 
have a lifetime supply of chemicaMree water 
for just pennies per day, then do yourself a 
favor. Send just SI for our big, fully- illustrated 
information package including complete in- 
structions on l *How To Drill For Water.” The 
information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your £1 back! 

Deeprock Mfg. Co. t Opelika, Alabama 36801 
— CLIP COUPON AND MAIL TODAY! — 

Deeprpck Mfg. Co. Dept, pm i at t 
O pelika, Alabama 36801 

Endows! is. SI .00 . - , P 1 <* 5 « send me (he tUlaH rated inform?- 
Lion package Jmcludtnjt eompkie intiniL-LiQn* on "KQW TO 
DRILL Ft>H WATER.' - 



print Name 



ADDRESS 



FLASHLIGHT 

CON T IN U IT V TE STE R 9 1 27 

Oath 1 -jic, Sriil-rtii}. r a 

frtilvt. Canlroli. Etc 


1 




T lj 


For Lfind^min or FrD'"is.anii ^F^alipaid 


GEN E AA L L.IG HTl N G 5UPP L Y 


1 


Ifiqi LAFiTTE AVE. 
New Orleans, la roiia 


JQ_ 



STATE 



ZIP 

a mi, Dpumeh mi?, o*. 



CITY 



SAVE $110°° 

Jahrtton M«H*ng« tBI MoHl* 



* . ' > , ‘ .l‘ i nir 1 ' 

* %■.•* rrjfi- r t .' ikyli-nM-M ri-: , ■ 

* ! ' > -ril ,r . r - . "'I'iH'f 

-PA nr | i j r | 

■* U i' mj(l‘ • 

QntyftA) fofa • Sr-ii- 

SALE: $49" 



>- ! '>■ ■; ■ A.^L ■ 
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THE PERFECT GIFT IDEA 

ORDER YOURS TODAY 

ORDER TOLL FREE 800-821-2312 

of Id ifS 

ESCO DISTRIBUTING CO,, Inc. 

PiSll rfrjtDH 01 Oi*fllilV ElsCIrnnir. PrMutll 



LIGHT YOUR WORLD 
WITH THE SPLENDOR 
OF CATHEDRAL GLASS 




fl. (IQ iRisrufuJjibis 
wilii order) Pgr » cut nr 
brochure at Bvtllvbl* kill 



All kits InglinJa 
precut cathedral 
glass, came lead. 
Bolder, chain, alae- 
tricat cornponenls, 
and m air action! — - 
everything needed 
to assemble your 
vary own decorator 
lamps. 

Pric*l Itld 
jia.m 



Spt k el«p Utotrihu torsi, Ine. 

0flA BAIL E V A VE. . 0UFFAL9. M.Y, M24L1 



3214 S 169 Hwy . St Joseph, Mo 64503 

S*nd $2" for Ih* plctuf* ea E* I og and price ahMl. 
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POPULAR MECHANICS 



RESCUE FROM A TYPHOON 

(Conitmtetf tram psge 75) 

all was smooth An undercurrent of 
excitement permeated the ship. Chief 
Torpedoman Jon Hentz of Bruns- 
wick* Me., penned a quick letter to 
his wife: " We left Guam in a hurry, 
there are two tropical storms headed 
here and a 11-52 crashed at sea 300 
miles away . . «” 

Nuclear submarines like Barb and 
Gnrnfi rd don't carry banks of bat- 
teries or great volumes of fuel, which 
occupy nearly half the hull space of 
conventional subs, and they're much 
larger — about as long &n a football 
field and more than 3 1 feet in diam- 
eter, In the crew's mess of the Barb, 
30 men can be fed at once, and in 
minutes the compartment converts 
to lounge or theater. It was here 
the crew gathered to discuss ways 
of rescuing the downed airmen. 

Prospects not pleasant 

The prospects Were not pleasant, 
A submarine is designed to per- 
form submerged, not on the surface 
In any sea, her keelless cylindrical 
hull rolls and wallows like a sick 
whale. Further, when surfaced, a 
sub is "conned' 1, from a three-by- 
four* foot cockpit bridge atop the 
"sail" which projects like a dorsal 
fin IS feet above the center of the 
hull. It houses Udder and communi- 
cations link between control room 
below and upper bridge, and also 
serves as a fairing for masts and 
antennas. The cockpit itself, sepa* 
rated from the ship by a watertight 
hatch, is open to the weather. There 
is no provision for getting down to 
the main deck from the cockpit, nor 
is access to the deck possible from 
deck hatches except in calm weather. 
Even small waves wash into open 
hatches. 

In this operation there was a real 
risk that survivors pulled from the 
sea would be dashed to death against 
the hull. It was decided to bring 
them over the port sail plane, a 
winglike vane extending some 10 
feet out from the sail. Though even 
at the tip they wouldn't quite clear 
the hull's bulge, it would be far less 
dangerous than working from the 
main deck. Finding the men in the 
storm -tossed sea would be less dif- 
ficult. Military aircraft already were 
circling them. Sophisticated naviga- 
tion and communications equipment 
would solve the rest. 

That evening at ?:3Q Lt, Cmdr. 
Rushing, refreshed by sleep, came 
on duty, stepping a round a clutter 
of rescue equipment being readied. 
Barb was still submerged when the 
PA system clicked on: “This is the 

(Pte-auff riJjnjD pajji? 1BQ) 







Floyd H No* fork iUrt&d his saw sharp :-n- 
mg liuhinc:.-. m his spyro !i™ Bui telom 

tjsirj, hii. tsuSirti'i.J in it!,- il ru t l j v iiy id Ltji! 
I‘,i ' ■.-’ ijul j i |.jD ,inrJ devU’i? Ml hnie Id hi-, flirt* 
business a I his awn Igdiay he jia^ a lu iy- 
Tiq uifhped si* sh,afptin.bg shop. In Jiis In si 
>'car, he did ovvr 5,3Q,£KW in «s>s-nea<». 

No Town Too Small 

Thrie lli i mjny Fdli> f ' At^ailikiEes whu ope-ritir 
prolilable sharpening businesses .n tcm *iu-n- 
'ics of :C54 loaf; 500 people. There is e large 
v.j ■ irity <>r tuvlonwh and mnirj jrun jus! :a*q 
10 ihtrpon. 



Will 

Finance You 



Ko]l-> will help you finance you and ^how 
you how to start and maintain a pmflt. 
a \ y \ k - sharpening busings of your owrg 

There's no liugu inventory to carry* You 
can .set up in your garage, ba^ttnent or 
spore room., .wherever there's electricity. 

No Franchise Fees To Pay 

Knka : i i ir- you in every way possible 
I mi I , r . ynur husim'ss if totally your own. 

Start Earning Money Now 

You cun start naming profits as soon ns 
you reeoivi yiHar mo i ijjiuellt. For more 
inibrmntion nm Ivnw you car earn hj(j 
Innnt-y n [Jie -a w -1 in r pc-uiftg business,, 
write today fur im ' ill lest book] el. There 
in nn obligation. 



Professionally Sharpen 
Carbide Saw Blades, Too 

The tremendous growth of Carbide 
Tipped Saw Blades is an extra bonus for 
saw sharpening shops using Foley's 
Carbide Grinding Equipment. It takes 
pusl 15 minutes lo renovate a carbide 
blade,.. 15 minutes that earns you 58— 
practically all profit, toot Customers are 
limitless because Carbide tipped saws 
are being used almost exclusively to cut 
metals, plastics, laminated woods, hard 
woods and giant logs More and more 
carbide sharpening shops are needed 
every day. 



Manufacturing Company 

1316-7 Foley Bldg.* Minneapolis, Minn. 554T6 



Call Toll Free 1-300-326-8468 * Any TJme, Day or Night 

Please send information on the potential prolits in a Sharpening busi- 
ness of my own and how Foley will help finance me. 

Marne , - 

Add ress 

City - ■ 

State Zip _ 

ph-one 



Part lime Shop Makes 
$30,000 In Profits 



Every City 6 
Neighborhood 
Needs This 
Service Business 



A) I over America, in .-mn]l towns and big 
cities, people Jfusit like yourself am earn- 
ing hi it money in tin.- saw Hharpuning 
business. Industry, heme handymen, pro- 
iWi'iona] carpenters all need their equip, 
n lent sharpened, it's x business that's 
growing uvery year* 

No Experience Required 

Uefe's a InjsLiii'H". of ynur i ni.v n that lets 
you 'tart earning i jghtnuw. You need no 
(.■ApmeTK'i' m *pecisiJ \ mining. Anyonu 
who can handle a tool can operate Foley 
equipment* .Simple, t i as> Un-undcrslttrid 
instruct inns tell ynu how. 



Sharpening IS Profitable 



Your profit an every dollar you take in [s 
about DO cents You can make £50 to 51U0 
.l v. i -fk by working oven iiu'.s 
ji-ei weekends. By tiper- 

:ituiM yum shiifpcuLnn 
1 1 1 i.-i ni 'S ' lull lime, 
you can make as 
much ;i- $1,000 
n month... 
and mure. 



Earn $8 an Hour ' 

in the Evenings or on Weekends in a 

Business of Youp Own 
Sharpening Saws 

Excellent Full Time Earning Potential 
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RESCUE FROM A TYPHOON 

iConlrnvcp Irpjp 



captain, Commander Submarine 
Squadron IS reports five R-S2 crew- 
men have been sighted by aircraft, 
but heavy weather has forced sur- 
face ship# to turn back, Barb and 
Gurnard well handle the operation/' 

Juergens then Instructed Rushing 
to come to periscope depth. As the 
ship rose above the 400- foot level, 
the men began to feel surface mo- 
tion, At 200 feet Rushing noted the 
ship was robing 10* each way. It 
was about II p.m, when Barb came 
to periscope depth, rolling and pitch- 
ing violently, Lt, Cmdr, Jim Okegon 
could hear radio communications be- 
tween the orbiting aircraft and 
Guam Search and Rescue Control, 
fictrh was about 12 miles from the 
rafts. 

Sub surfaces violently 

By midnight the sub had closed 
the distance enough to surface. Sud- 
denly she was sucked upward. In- 
stead of a normal keel depth reading 
of about 2fi feet, the reading dropped 
to 11. Instantly the ship heeled over 
on her beam. Men a wore. Some ended 
against bulkheads or dangling from 
handholds. The ship hung for a 
moment, then went the other way. 
Rushing shouted course changes to 
the helmsman, looking for minimum 
roll. One heading took her nearly 
head on into the seas, which broke 
over bow and sail* forcing her be- 
neath the surface. This would never 
do with men on the bridge. 

Trial and error found a "best 
course, ' J but it was still rugged. Men 
hung on as best they could, Some 
were sick. Never had Harh taken 
such a beating. Her single screw 
drummed air when it lifted clear. 
The impact of the stern and sail 
planes slamming back into the waves 
aent shudders through the hull, 

"Let’s go. 1 " Rushing and Torpedo- 
man Steve Glasgow el imbed the 
pitching bridge trunk. As Rushing 
opened the hatch to the cockpit, wind 
whistled and water slopped in. The 
men clambered through. 

It was dark. Wind-driven rain and 
salt spray stung their faces. They 
careened to the four compass points 
as mountainous waves tossed the 
ship like a canoe riding rapids. They 
had to yell to be heard above the 
storm's roar. Their course toward 
the survivors was now with the seas. 
Though they were drenched by rain 
&nd spray, water boiled into the 
cockpit only occasionally. They tied 
themselves to the structure to keep 
from being swept overboard. 

At 1 315 a.m* the rain stopped 
briefly anti they saw a brilliant flare 



about three miles ahead. Aircraft 
orbiting in the light radioed that 
eight rafts {some dropped from the 
planes) were visible. Even the emp- 
ties were marked by light#, Lt. Lee 
Price, manning the periscope in con- 
trol, was first to spot lights, and 
notified the bridge, Minute# later, 
in the flailing cockpit, Rushing 
could see three sets of lights bob- 
bing up from behind giant wave*. 
"Port 5*/* he ordered, steering for 
the closest. Suddenly a red Hare 
blossomed off port bow. 

Survivor sighted 

“Steer two-nine-zcro T M Rushing 
ordered. "Notify the captain we have 
a survivor in sight, 1 * He tried to 
put the Barb to the right of the raft, 
so they’d approach upwind. An or- 
biting aircraft dropped a flare re- 
vealing the full extent of the moun- 
tainous seas for the first time. Rush- 
ing wished he hadn't see it. 

Capt. Juergens, Lt. Ron Ricci the 
Barb's weapons officer, and Chief 
Hentz came crowding up into the 
cockpit. They could hardly move. 
Glasgow unstrapped and went below, 
Juergens tied himself in beside 
Rushing, Ricci and Hentz, equipped 
with life jackets and lines to keep 
from washing overboard, rigged si 
Jacob'# ladder down the aide of the 
sail to the safety track on the deck. 
Then they clambered down to the 
port sail plane, 

Typhoon wind# ripped the wave 
crests to ah reds, blasting rain and 
spume in disorder. White water 
roiled over sail plane and bridge, 

Ru.shing’.q approach to the raft put 
the wind-driven rain and spray at 
their backs, and the tossing raft 
came in sight some 10 yards off the 
port bow. As It passed amidships, 
Hentz aimed the throwing gun and 
fired. The line snaked out of sight in 
the darkness. He tried a weighted 
line, but the wind carried It off. 

As the raft passed, Ricci yelled, 
"Hey! You okay?" and heard fin 
affirmative yelk "Well pick you up 
in a couple of minutes/ 1 

"Okay." The response whisked 
away on the wind and the distance 
widened. Rushing ordered engines to 
back down. As she slowed* Barb 
rolled 40- D . A wave buried the bow 
and she began, to go under, Ricci felt 
himself float off the sail plane, teth- 
ered to a submerging ship. 

Hastily, Rushing ordered the 
helmsman back to his original course 
on forward speed. The ship sloughed 
off its load of water and rose again. 
Several attempts to turn brought 
seas over the sail and water cascad- 



ing down the hatch. Finally, by 
scrambling below, securing the hatch, 
changing course, then returning to 
the bridge, they were able to find 
a better approach. 

Wind blows raft away 

The raft was now a mile distant. 
It was 2:20 a.m. 

On the second run the wind blew 
the raft out of reach before they 
could fire a line. They tried the down- 
wind side. The wind blew the 
weighted tine hack at them. On one 
try they fired a line right over an* 
other raft that hove in sight. There 
was no response. It appeared empty. 

At 4 :26 a.m. Juergem decided that 
further attempts in darkness would 
endanger both survivors and res- 
cuers. Wet and exhausted, they 
clambered hack down the trunk 
banging the hatch behind them. Barb 
submerged to wait for the dawn. 

At 7 :4G t after a hot shower and 
soup, Rushing returned to the bridge. 
It was Sight, with heavy overcast 
and intermittent rain. The eye of 
Typhoon Rita had passed abeam. 
Though still rough* conditions had 
improved. 

Aircraft still orbited the survivors. 
Using their radioed vector#. Rushing 
conned Barb toward a group of three 
rafts. As the distance closed, he made 
out two or three men sitting motion- 
leas in the nearest, 

"Rescue team to the bridge!” he 
ordered, Ricci, Hentz and Gary 
Spaulding, an electronics technician, 
hauled themselves up through the 
hatch with their gear. 

The plan was to shoot a line with 
a harness to each survivor. One by 
one, t hey 'd be pu lied t hrou g h the 
water to the sail plane where Spaul- 
ding, h giant of a man, would lift 
them aboard and help to keep them 
from being battered as they were 
hoisted up the #ide of the sail. The 
harness line was fed down the bridge 
trunk to the control room where six 
men would provide the muscle to pull 
the survivors into the cockpit. 

Rushing maneuvered the Barb to 
put the raft on her lee. The shifting 
wind blew the raft first one way 
then another. One mi mite the thing 
would ride a crest high above the 
submarine, then disappear in a 
trough under her bow the next. 

Lines keep missing 

At 20 yards, Hentz shot a line, It 
blew off on the gu sting winds, A sec- 
ond attempt was better, but it 
whipped just before the men could 
grab Lt and drifted away. The raft 
( Please tarn fo page l$2f 
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Vbur Christmas dollars buy more at your independent hardware store! 




UUU' 

Iowxd, 



Sentry 



Shop for gifts at the store 
with the Sentry on the door 

You’ll find It easy to select perfect 
gifts at your neighborhood Sentry Store which 
features friendly service, honest 
values and quality merchandise. 




SANTA'S 

.SPECIAL 



Rockwell 

VARIABLE SPEED JIG SAW 

Versatile! Cuts wood, Itgh I and heavy 
metals, compos! El on board, plexigtas, 
plastics and laminates. Finger-tip speed 
control. Left or right tilting base. Zero to 
3,300 strokes per minute. Double In- 
sulated. U. L listed. _ 

$ 25 " 




Rockwell 

ORBITAL SANDER 

Flush side design makes il 
easy to sand along vertical 
surfaces and In corners. From 
and roar handles for positive 
control. High speed orbital 
action — 1 2,000 O-P.M 
Double insulated. U. L. listed. 




f ♦ STAPLE GUN KIT 

Heavy-duty gun has hundreds ol uses. 

Great do -It -yourself 

tool, 1 n cl udes screen , 

wiring and shade at- 

tachments, 3 Poses 

of staples, staple 

lifter and plastic si or- 

age case, '^ASr Jr 





FLUORESCENT 



LANTERN 

Ideal for Indoor or out- 
door use. Illuminates 
extra wide area. Attrac- 
tive, rugged plastic 
case. Easy grip handle. 
Uses two 6-volt batter- 
ies (not Included). 

$1477 



Weller’ MINI-SHOP KIT 




Great for small jobs and Intricate work. In- 
cludes power unit, 
grind er, hone drill, 
polisher, sanding 
discs, reamers, but- 
ting wheels, collet 
adapters. 20.000 
R.P.M. drive han* 
die. Molded storage 
Case with use in- 
structional. 




Rockwell 10 -inch 



HOMECRAFT* MOTORIZED 

I TABLE 

SAW 

? ir SALE 

■■ SANTA'S 

. I ■ special $OQO 

COMPLETE 



When you buy this saw at $237, .99, 
you get a dado sat and table insert 
for one cent more, Saw has front 
controls. Blade tilts lor bevel cuts. 
Rip fane a is self-aligning. High per- 
formance motor, Two extension 
wings and stand included. 




THGRSEN 



13-PIECE SOCKET SETS 

Choice of standard H-Inch drive Of 
metric sets. Ideal for car, boat, home 
loot kit Packed in durable plastic 
box. Standard sot includes H- 

sockets, 'i*-inch sparkplug, socket, 
E-lnch extension, reversible ratchet . 
Meiric scr consisls of fl- 10-11 -12- 
^ 13 - 14 - 15 - 17-19 

mm sac kets, 1 M*- 
11 I, ii .Jj inch sparkplug 
iffSfflPShQBl SQCknt, 5-inch 
extension, 
_ reversible 
ratchet. 



Standard or Metric 




AUTOMATIC 

SPIRAL SCREWDRIVER 

Three position ratchet mechanism; right, 
left, neutral, Push tod rl ve or remove screws 
or drill holes. Includes 5 bits— 2 flat tip, a 
Phillips type screwdriver bit and 3 drill bits. 



foftfUEt 




mm. ■ejesss 

Adjustable mitre box cuts angles at 90, 75, 
60, 45 and 30 degrees. Rigid all metal base 

with mounting 
slots. Back 
saw has 14- 
li inchbiadeand 

tfmf hardwood 

// Wr. li TLf.r. handle. 




%-INCH RECHARGEABLE 
CORDLESS DRILL 



SANTA 5 
SPECIAL 



Hongs in every toor kit Lightweight. 
Completely portable, High torque makes 



ry tool kit. 
able, Hlflf . . ... 

H easy lo drill ell types ol material. Drives 
screws without pre-drl fling. Reverses to 
remove screws. Trigg er safely lock. Chuck 
key stores In handle. 

Recharging unit 
included. 

UL listed, 



Merchandise, shown In this advertisement, is available Irom parti cl pal in 9 Sentry deal era only. Drier expires December 24. 1077. The 4,500 Sentry 
dealers own their stores. They select their ’merchandise end seitheirown prices. There may be venations in products, available quantities and prices 
in Individual stores . , . Sentry Hardware Corporation, Cleveland, Ohio 44113. m-ttjb 
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RESCUE FROM A TYPHOON 

(Contiftyoti hom pago FSQj 

drifted out of range, Bentz, a top scu- 
ba diver, offered to swim a line out, 
"You don't have to/* J uergena said, 
'‘I want to/' Hentz replied, He 
dipped the line to bin belt* timed his 
jump to coincide with the crest of a 
wave, then swam like hell to dear 
the ship. Wave after wave swamped 
him. He was thrown violently about 
on the crest of larger waves as they 
exploded in the wind. 

Finally, he reached the raft. There 
were three men in it — Lt, Neely, 
Maj. Dvorak and Lt, Dodson, who was 
exhausted. He had been lying down 
out of sight with his head pillowed 
on the lap of one of the others, 
Dvorak had broken his elbow during 
ejection and couldn't use that arm, 
The next step waa to get a heavier 
mooring line to the raft. Gary Spaul- 
ding hurled a weighted messenger 
line, but it fell short, Hentz swam 
out to recover it. The heavy mooring 
line was hauled out and secured to 
the raft. It was about S:1E>, 

Almost doesn't make it 

Hentz was wrung out, but knew 
he'd be needed on the sub to help 
haul the survivors aboard. With 



safety line secured around him, he 
started the long swim back. As he 
neared Rath, he saw the screw- come 
completely out of the water, The 
next moment all he could see was the 
top of the sail. Several times he saw 
the forward flood ports- -sea intakes 
close to the hull bottum. Some of the 
swells hod to be 40 feet high. 

By now Hentz was so exhausted he 
had doubts about making it. hut with 
Spaulding pulling the line, he soon 
neared safety. Waiting for a big 
wave, he kicked upward us Spaulding 
tugged. The wave dropped him on the 
hull safety track three feet from the 
dangling Jacob's ladder. The next 
wave threw him against the side of 
the sail. He grabbed the ladder and 
willing hands helped him up. Trun- 
dled off to his quarters, he lay on the 
floor recovering his breath, 

Topside, the crew moored the raft 
25 yards off Barb's port quarter, 
Rushing's problem was to keep the 
raft downwind and the men clear of 
the screw, while preventing the sub 
from sliding into a trough where she 
would roll so violently the survivors 
might be endangered. It called for a 
remarkable feat of ship handling. 

Lt. Dodson was the first brought 
aboard, A life jacket was sent out by 
messenger line, and the crew started 



pulling him in, Dodson later recalled: 
"They pulled me to the conning tower 
and 1 hung there like a dead man, 1 
was so tired. Then this big guy, the 
strongest man I had ever seen, pulled 
me over the edge of the conning 
tower.” Dodson was lowered down 
the trunk into Control, 

Two more brought in 

Dvorak and Neely, being less tired, 
were brought in more easily, 

Hy 10:00 a.m., the orbiting air- 
craft had vectored Barb to the next 
raft. With a single shot, Spaulding 
sent a messenger line over a lone 
survivor's head. The man grabbed it, 
pulled out the heavy line and the 
harness, buckled up and started 
swimming. The sub heeled over as 
the swimmer approached. Everybody 
heaved on the line and ns the sub 
righted itself the survivor popped 
from the ocean like a penguin and 
landed on the sail plane. It was Air- 
man Johansen. He bad been in the 
water abuut 28 hours. The pickup 
had taken 13 minutes. Rat h was get- 
ting good. 

Meanwhile, the Gurnard was hav- 
ing problems. She had reached the 
scene after Barb , Any thoughts that 
Cmdr. Clyde Bell, the skipper, had 
of making a quick rescue were quick- 
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ly dispelled by the 70-mph wind. At 
one time the force of the seas tilted 
and shoved her to a depth of 150 
feet before the cmv could fight her 
bach up. 

Finally t Crndr. Bell elected to 
withdraw so as not to interfere with 
Barb or endanger the survivors. But 
he stayed on the surface to maintain 
radio contact with the aircraft. He 
had been assigned, the job of co- 
ordinating the rescue efforts, 

At daybreak, spotter aircraft di- 
rected G mutat'd to the aircraft com- 
mander's raft. Capt. Johnson, hav- 
ing ejected last* had become sepa- 
rated from the others. As the ship 
maneuvered to try for a pickup, wind 
and waves conspired to prevent more 
than one chance per approach to get 
a line out, When they pulled along- 
side, t,ie raft blew one way and the 
submarine another. When they both 
drifted in the same direction, the 
raft moved faster and soon out* 
ranged the line gun. 

Superb seamanship needed 

Each attempt required superb sea- 
manship, maneuvering to stay along- 
side as visibility closed periodically 
to 500 yards in drenching squalls, 
and the ship rolled GO’ across the 
sky. 



What made matters worse. Gurn- 
ard's sail was nearly twice as high as 
Barb's* rising some 35 feet above the 
waterline, A pulley-mounted hoist 
had to be rigged between bridge and 
trunk base, with a harness line feed- 
ing through to men in the control 
room. 

At long last, using a heavier line, 
Chief Torpedoman W.A, Nielsen got 
a successful delivery right across the 
raft. Then Capt. Johnson grabbed it, 
hauled in the rescue line and donned 
the harness. 

In the cockpit, Lt. Crndr. Ed Mor- 
gan, officer of the deck, waited until 
the mast completed a dip toward the 
raft. Then he yelled the crucial com- 
mand: "Heave!" In the control mom, 
the crewmen "dipped and sera in bed 
on the tilting deck to keep the line 
coming in, Johnson was snatched 
from his raft and flew through the 
air. As the ship rolled upright, the 
line hoisted him over the top of the 
sail,. Someone tackled his hoots and 
dropped him to the cockpit. 

Mission accomplished 

Johnson's feet hit the deck. He 
looked at the makeshift rig and 
shook his head, loiter he told how 
he had been thrown from his raft 
three times during the night. “1 must 



have bailed 15,000 gallons of water/" 
he said. 

The mission was accompli abed. En 
route to Guam, Commissary man Curt 
Avery of the Barb baked a cake in 
honor of Lt, Dodson's 26th birthday. 
The celebration was dampened hv 
the absence of the R-52's radar navi- 
gator, Lt. Col. J,L. Vaughn. Aircraft 
had sighted his body (loiting face 
down, still tied to bis life raft, 

Air Force and Navy crews who 
maintained vigilant watch over the 
survivora day and night at danger- 
ously low altitudes in the jaws of a 
typhoon had made the spectacular 
rescue |JOSsibte. Admiral Bernard A, 
Cl eary, Com ma ude r-i u-C h i ef Pacific 
Fleet, put it well. "The coordination 
and teamwork were superb." he said. 
L T have never seen a more profes- 
sionally executed operation in the 
face of ao many difficulties." Adm. 
John K, McCain, Commander-in- 
Chicf Pacific, radioed: “This rescue 
presented the ultimate test of pro- 
fessional skill and courage of the 
airmen and seamen involved,/’ 

Each ship was presented the Meri- 
torious Unit Commendation, and 10 
submariners who played perilous 
topside roles received individual com- 
mendations. It was, indeed, a job 
"well done" W 
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The choice is yours. A 7~inch circular 
saw with sawdust blower, that 
develops maximum 1 2 h HP. A dual- 
action pad sander with vacuum action 
dust pick-up. A sabre saw with scroller 
knob. Or a W variable speed reversible 
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on two things. Getting a powerful 
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Sears savings. 

Craftsman Full One Year Warranty* 

If, within one year of purchase, this 
tool fails due to defect in material and 
workmanship, we will, upon return, 
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MAN-POWERED FLIGHT 
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human to set foot on the moon, and 
five centuries after Leonardo da Vinci 
himself had tried and failed , . . man, 
by his own motive power, had flown. 
Finally achieved was one of man- 
kind's longest-held dreams. And, in 
an era of bill ion- do liar cor po rate 
team efforts, orbiting spacecraft and 
intercontinental ballistic missiles, 
this was likely the last truly “per- 
sonal" achievement remaining in 
flight 

Yet, during those few minutes 
aloft, during which Condor Hew the 
course's prescribed 1.1 mile, we had 
probably not exceeded an altitude of 
12 feet or a speed much over 10 mph, 

Such modest speed and altitude 
were sufficient, nonetheless, for Con- 
dor to claim for its designer, aerody- 
namical Dr. Paul M acC ready Jr. t the 
50,000 pounds sterling ($87,000 1 
Kremer prize, among the richest ever 
offered for aerial achievement. The 
prize had been first posted in 1950 by 
British industrialist Henry Kremer, 
Kremer. struck by the fact that hu- 
man-powered flight had somehow 
eluded man s best efforts since the 
dawn of civilization, hoped to spur its 
achievement. Initially, Kremer of- 
fered £5000, limited competition to 
British designers and turned the 
prize's administration — and rule- 
making — over to Britain's presti- 
gious, London-based Royal Aeronau- 
tical Society, In 1907, Kremer doubled 
the prize and made the competition 
international. In 1978— with still no 
takers after more than 14 years — 
Kremer, almost in despair, raised the 
ante to its final £50,000, 

In all, mure than 70 of the world's 



best design teams — many from illus- 
trious aeronautical colleges in Eng- 
land, Austria, Italy, France. Japan, 
Canada and America — took seriously 
to the drawing boards, and many to 
the air, hoping to win both a place in 
history and the lucrative reward. 

Whai looked easy wasn't 

The Royal Aeronautical Society's 
rules and the flight course they de- 
creed — which became known world- 
wide as the “Kremer course” — 
seemed, at casual glance, childishly 
easy, A craft, solely human-powered, 
need only take off and fly a figure-8 
pattern around two pylons set half a 
mile apart, maintaining an altitude 
of at least 10 feet at each end. 

In the absence of any others, the 
Royal Society's rules came to define 
"man -powered flight.” Out the “sim- 



First craft to fly truly “man-pow- 
ered” was likely the SUMPAC (its 
name derived from Southampton 
University's Afan lowered Aircraft 
Club which had built it).. SUMPAC 
— a monoplane with an 80-foot wing- 
span — was the first heavier-than-air 
craft to take off pilot-powered. The 
date was Noy. 9. 1961, On that mile- 
stone "hop” — it was scarcely a 
“flight " — SUMPAC lifted musde- 
powered into the air and flew* about 
50 yards at an altitude of a mere 5 
feet. Before it crashed four years 
later, SUMPAC managed 550 yards, 
barely a third of Kremer's distance. 




On« drop 
h*ldi ?Vj ton*. 
Bondi 

i" 10 lecond*. 



Mend i 
pn M □ I . ptnifie 
rubber, glau 
anri urAJFlid. 



A DROP WILL DO. 



The real trick: lurning 

Another Britisher, the equally ill- 
fated Puffin I — its pilot pedaling a 
bicycle in its nose — reached 993 
yards. Neither ever actually at- 
tempted the Kremer figure-8 course. 
And with good reason. A erody mini- 
mally, neither had mastered the 
Kremer course’s essential trick; 
turning. 

The first “muscle plane” to do so — 
make 180° turns while airborne— was 
Puffin II, the British-designed vet- 
eran of some 90 man-flights before it 
was smithereened in a 1909 crash. 

Not, in fact, until mi d-19T6— seven 
years after Puffin U had first turned 
the trick — was another man -era ft 
able to accomplish the essential 
Kremer course turns. This was the 
Stork, a product of 13 years of engi- 
neering effort by students at Tokyo's 
Nihon University, under Dr. Hide- 
mass Klmura, designer of Japan^s 
famed World War II Zero fighter. 

Incredibly, over the then 17 years 
since Henry Kremer had first ignited 
man-flight competition, only two 

(Please rum f o pnya TSSJ 
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pie” requirement proved to he not so 
simple as it seemed. As I squeezed 
into Gruiaa mtr Condor's cramped pi- 
lot's compartment — a barely shoul- 
der-wide plastic-skinned cocoon cen- 
tered beneath Condor's big wings 
— 1 was keenly aware of those who 
had gone before me. Throughout all 
history, fewer than 30 or 10 had man- 
aged, man-powered, to fly at all — and 
none had met the Kremer challenge. 

The human- pedaled Mufti — its 
stubby 14, 3-foot wingspan hard put 
to sustain the 24 6- pound weight of 
plane and pilot — was first to gear its 
prop through & bicycle-type chain 
and sprocket drive, the “power train” 
most man-muscled crafts were Inter 
to adopt, Built in 193-5 by two young 
German Junker aircraft engineers, 
Mufti made several [lights, once for 
790 yards. But it was catapulted. 
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bood drivers drive alert, ready for anything. 
They think ahead, take precautions against 
the unexpected. That s why more and more 
good drivers are better drivers with Fuzz- 
buster Fuzzbuster prepares you for the un- 
expected, radar, iln fact, Fuzzbuster warns 
you there's radar ahead before the radar 
knows you’re coming. And that’s any kind of 
radar; X-band, K-band, even the new experi- 
mental bands, Fuzzbuster covers them all 
So remember - forewarned is forearmed. 
Think ahead. Think Fuzzbuster. 
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Onty complete workshop 
tool of its kirid in the world 
turns rough lumber into 
finished stock. 



The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out prof] ta ble prec is ion mo] ding, 
trim, flooring, furniture.,, in all 
popular patterns. Rips, planes,, molds 
separately ...or all al once, Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and: carpenters, 

No previous experience necessary 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to w idth, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

Let Belsaw prove 
YOU can do it, too! 

Try it in YOUR Shop...on our 

30-DAY FREE TRIAL 
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rush coupon * ti, “r“:r e * 

Tnnn vt 5C ^ Fi,l( tia * 

/ IfuM r / Unili City, Mu Mill 



BELSAW POWER TOOLS 

90&2 Field Bide, Kami* City, Mu. 64111 

Ptcjisc- .irntl rut wmitJeb? Tuclm about 
PLANK li - MOLDKH-SAW u*nd 
di'iiii Ih ulnjul 30 -dny [rial offer, 
t understand tfure rS TO Ohl -qrign and lM 
no salesman will tall 




ll 9 






1GS 



MAN -POWER ED FLIGHT 

(Continued from page 164) 

man-craft had managed anything 
more than pedestrian straight-line 
flight. The third was Gc earner Con- 
dor, Turning ability was Condor's 
trump. And, until now, one of its 
best-kept secrets. 

The more than 30 hours of com- 
puter time which had gone into the 
design of Condor's acrodynamically 
remarkable air foils — in particular its 
out-front “canard” flight-control 
mini-wing — had a singular aim: to 
build into Condor both aerodynamic 
lift and turning unmatched in the 
long history of man-powered aircraft. 

As my cyclist-shod feet powered 
Condor’s prop-driving bicycle pedals, 
my two hands manipulated the twin 
secrets of its turning ability. My left 
hand worked the twist-grip canard- 
wing control stick. Shoving the stick 
one way tilted the out-front canard 
— realty a tail hung from a boom 
ahead of the big main wing — up. And 
Condor nused up, climbing. 

Flaps provide control 

Pushing the control stick the other 
way did just the opposite, tilting the 
entire flight control airfoil down and 
nosing Condor downward. Rut the 
control stick's ultimate secret lay in 
its twist grip, which controlled the 
ailerons— the two 29-inch-long, 8- 
inch-wide flaps hinged to the canard 
airfoil’s trailing edge, Turning the 
twist grip left or right simultaneous- 
ly lowered one of the aileron flaps 
while raising the other, forcing the 
Condor to turn left or right. The 
Wright brothers 1 plane used some- 
thing similar, alao fitted with turn- 
ing ailerons. 

But perhaps the ultimate turning 
secret is the “wing warp” stick con- 
cealed beneath the 4o ' slant-back pi- 
tot's seat The stick, through an 
ingenious double- decked pulley, con- 
trols Condor's all but invisible “wing- 
warping” wires. Two of the ,022- 
j rich-diameter piano wires run from 
near the pilot compartment three- 
quarters of the way out to each 
wingtip, a distance of some 3fi feet. 
Fixed to the extremities of each 
wing's leading and trailing edges, 
they twist or 'warp” CWdor's 00- 
foot-long wing into turns. 

Mechanically, the “wing wiirp“ 
wires pull the trailing edge of the 
“turning wing" — the right wing 
when making u right turn — down 
while relaxing tension on the wing's 
lending edge. At the same time, wdng- 
warping wires on the opposite wing 
relax their tension, permitting that 
wing to rise. In a way, the wingtipa 
themsetvea are forced by their warp- 
f Pfease turn to fgflj 
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You can get . . . 

Five Major Woodworking Tools \ 
in 12 sq. ft. - with Shopsmith! 



. . .since 1947, 

the only 

true multi-use tool! 



Accuracy Built-In 

No matter who flips the Switch — fixpfifi'enoed 
craftsman or beginner, the Mart? V will do the 
same lor both, Precision positive stops, 
ability for micro-adj ustment s. and convenient 
mady-toiise jigs mane it possible. 

It’s Costly To Duplicate 



The Mark V as ■ IQ" table tew, Qlvea 
a 3W" depth a\ Cut with a iB Up 
capacity. Exclusive Speed Dial per- 
mits power sawing. of hardwoods 
Use your Mark V for ripping, Croas- 
cutling , miteri ng bevSli ng . molding 
[Bnomn-g, grooving, r*bMt(og and 
dadoing. 



A 



If you enjoy working with wood, Or would 
like to . . . if you are considering setting up 
a woodworking shop, or expanding one- 
then you should consider the Shopsmith 
Mark V. 

Compact Utility 

in less space than required to store a bicycle 
are the five most important toots lor a work- 
shop. A w table saw, 12" disc sender, hori- 
jontaf boring machine, 16^’* vertical drill 
press, and 34" lathe. 

Unique Design Concept 

Shopsmith overcomes the standard reputa- 
tion that anything multiuse tries to do too 
much and ends up doing nothing well. It is 
the only tool designed specifically for multi- 
use. In a single tool there is the complete 
oompatibii i ly and non-dupi Icat ion of the four 
basic parts that make up every stationary 
power tool : 1] a motor 2) a spindle 3| a table 
(tool rest in the lathe)' 4) and bench 

By attaching various tools (saw blades, drill 
bits, etc.) to the spindle and changing the 
relationship of the operating tool to the 
table, Sfroporritth performs each tool opera- 
tion in the conventional topi manner, 

Simple lo Use 

Included with every machine Is a well Illus- 
trated book that takes you step-by-step 
through the tool changeover After a few 
hours of practice you'll be making change- 
overs in less than 60 seconds, 



Please don't be contused . Some cril Id's ob- 
jection the! you're “alwvya changing over" 

, simply isn't sol Woodworking isn't done by 
hopping from one tool to another, you plan 
your projects so you do your saving, then 
chilling, etc, 

Shopsmith owe Fred Weeooti of North 
Sdtuafle, Mesa, sums It up bast when ha 
wrote us es tallows: 'iVe heard objections 
■bout frequent lengthy changeovers from 
people who do oof own Shopsmith, but I’ve 
never heard It from a Shopsmith owner/* 



The Right Power - The Right Speed 

The Shopsmith Mark V is equipped with a 
1-1/8 h.p. commercially rated motor. Ifs 
13.5 amp and uses standard 110 volt house- 
hold current, 

□i Parent tools and operations require differ- 
ent speeds. The Shopsmith exclusive speed 
dial alleys for speed adj ustment , while motor 
te running, from 700 lo 5200 RPM, No belts 
or pulleys to change like individual tools. 



Compare ShopsmUh feature to feature and 
capacity to capacity to individual power 
tools. You're In lor a real surprise 1 To dupli- 
cate the features and capacities of the Mark V 
in individual tools, would require buying 
commercial tools at three times the cost of a 
Mark V. Many features can't be duplicated at 
any price! 

Of course you could purchase a table saw, 
sander, drill press, and lathe at less than 
commercial prices. But, even then, Ihe table 
saw and (frill press would cost as much or 
more than a Mark V. 

Project Savings Justify 

Over the years the Mark V will pay for itself 
many times over, No matter haw small or big 
your project is, your Mark V and y*u can 
do it for less than hiring it ctone or buying it. 
From making a bird house lo building a 
grandfather clock, you’ll save by do-ing-it- 
yourself. 

Commercial Uses 

The versatility and accuracy plus the space 
saving feature of the Mark V make it the ideal 
tool for maintenance departments of hospi- 
tals. schools, industrial plants, apartment 
complexes, or anywhere a woodworking shop 
must be set up In fimited space and on a lim- 
ited budget. 

Shopsmith Mark Vs are used in schools to 
teach woodworking and in hobby shops of 
military bases or condominium complexes. 
Whenever there is a need lor a woodworking 
tool, you’ll find the Mark V. 

Thu Best Tool For You 

We know the Mark V is the best loci for you. 
But, only you can decide that, Over 300,000 
other woodworkers have made the decision 
lo own Shopsmith woodworking tools and 
have nol regretted H. 

Before you purchase a power loot or add an- 
other lo your shop, you should determine for 
yourself whether Shopsmith is the best 
tool(s) for you. Send for inlormatjve bro- 
chure today 




...the mark of excellence 
in woodwork ing. 

Shopsmith, Inc., 750 Center Dr., Dept. 1516 
Vandal ia, Ohio 45377 



tlH M,rk ViM 1 r disc 

Mftftr gives you opera- 
tions not possible On 
olher sindari. Like 1m- 
<s hing wyes to precise 
dimensions It's actually 
a minting operation and 
is done by selling the rip 
fence at a smghl ancle to 
the disc. Sanding dupli- 
tato pieces to extol 
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MAN-POWERED FLIGHT 

fCroTlvwfrtf from paflfl iffllU 

ing wires to behave much like aile- 
rona, further banking Condor into 
her turns. 

Wing warping tolvfts problems 

Aside from aiding turning, wing 
warping has a number of other aero- 
dynamically important purposes— all 
designed to overcome problems which 
had limited nearly all other man- 
craft to straight-line flight. 

For one, the nearly 2* of wingtip 
"twist” achieved through warping 
compensates for the up to 2 mph 
higher wingtip speed on turns. On 
turns, wing tips JJ fly M faster than the 
rest of the craft — at Condor's 9 to 
10-mph airspeed, a critical 10 to 20 
percent faster. Unless this higher 
wingtip speed had been compensated 
for by warping. Condor, aa did most 
of her man -powered predecessor a, 
would have tended to yaw or slip and 
would have balked at turning. 

Few of Gossamer Condor's ingeni- 
ous design secrets were obvious when 
I first saw the craft at the Shatter, 
Calif,, airport and met Dr, Paul Mac- 
Cready Jr., Condors designer and 
owner. MacC ready, three times U,S. 
national sailplane soaring champion 
(1948, '49, '53), the first American 
to be named International Sailplane 
Champion (195G>, holder of a phys- 
ics degree from Yale and a doctorate 
degree in aeronautics from Cal-Tech, 
is a top meteroro legist, ureodyn a mi- 
dst and inventor of the MacCready 
Speed Sing used by glider pilots 
around the world. At 51, he ia chair- 
man of A erovi roll merit, Inc., a high- 
science Pasadena, Calif,, firm deep- 
ly involved in air- dynamics — from 
wind-power energy systems, to those 
air-drag reduction devices seen today 
on so many large trucks. His Gossa- 
mer Condor, as I was soon to dis- 
cover, is a textbook example of aero- 
dynamic brilliance. 

Needed; both cyclist and pilot 

MacCreudy needed someone to 
power and pilot Condor over the 
Kremer course and, hopefully, into 
hbtory, Required was an uncommon 
combination of ground and air 
talents ; someone, preferably a bi- 
cycle racer, who wan also a pilot. 
Luckily for me, I was both. I’d been 
a good, although not expert, ama- 
teur competition cyclist and, as a 
hang-glider enthusiast, had accumu- 
lated more than 40 hours aloft, 

"It's going to take a lot of work 
and doing,'* Paul M&cOe&dy warned, 
as I signed on as Condor's pilot and 
engine, A share of the Kremer prize 
would be mine should we succeed. 
Our team consisted of Dr. Peter 

tea 



LEssaman, an AerovEronment vice- 
president, aerodynamicisit and spe- 
cialist in airfoil design; Vern Older* 
ahaw, a sailplane expert who became 
Cowdoi'a structural chief; and my 
two ground handlers, 22-yea r-old 
Philip Esdaile, two years younger 
than myself, and Sam Duran, my 
roommate. They'd be my outriders* 
pacing my flights on bkytdes ami 
calling out my altitude. 

The work and weight-shedding — 
trimming both my own 150 pounds 
and Condor's then 84 pounds— began. 
To weigh Condor, w r e slipped two 
ordinary bathroom scales under her 
wheels. The question wasn't whether 
Condor could fly the Kremer-8, hut 
whether I had sufficient stamina and 
pedal-iHjwer to go the distance at 
the required altitude. Every pound 
trimmed from Condor's and my fly- 
ing weight would reduce by three- 
quarters of I percent the power I'd 
have to put out. 

From manpower to horsepower 

MacC rea dy's calculations showed 
that over the run I’d need, on the 
average, to pedal -produce the equiv- 
alent oi 0.35 to 0 36 hp, "Manpower," 
I preferred to call it. But whatever 
its name, I'd have to produce that 
much power almost continuously just 
to keep flying and more, in spurts, 
when climbing (a 30-percent power 
increase), turning or bucking ahead- 
wind. A headwind of 2 mph was 
about the maximum we normally 
permitted Condor to fly in. 

Never in the long years of man- 
powered flights had any pilot been 
required to produce so much sus- 
tained muscle power over so long a 
distance and time. Scarcely four 
months before, Nihon University 
student Takashi Kate, man-pedaling 
japan’s Stork, had broken all exist- 
ing records for human endurance 
when he stayed aloft 4 minutes, 27,8 
seconds. In doing so, he eclipsed the 
previous man-power endurance rec- 
ord— set by RAF Flight Lt. John 
Potter in the Jupiter in 1972 — by 
nearly three full minutes. 

But MacCready’s careful reckon- 
ing showed it might take Condor 
seven minutes or more to get over 
the Kremer-8 — three minutes longer 
than even Kata's record 4 Vs ► That’s 
when I "went on the machine,'* 
building both my endurance and 
power output on a special ergo meter 
machine. The ergo meter is a preci- 
sion exercise cycle which shows its 
pedaler T s output in fractions of a 
horsepower. I installed the machine 
in my apartment and spent an ex- 
hausting 30 minutes or more on it 
every day. At the end, I could churn 
out 0.35 hp continuously for 20 to 
30 minutes. At peak, I reached 



spurts up to 1.2 hp, the kind nf 
power I might need when climbing 
or turning, especially near the 
course's end to gain enough altitude 
to clear the final 10-foot marker. 

Faring off pounds 

As 1 began a diet which would 
lean my six-foot frame 15 pounds to a 
"flying weight*' of 135 pounds, Vern 
Oldershaw was putting Condor on a 
mechanical diet. Ironically, Vern 
was to trim nearly as much weight 
{14 pounds] from Condors frame 
(to its final 70 pounds) as J was to 
take off mine, 

To slim CondoFs weight, Vern 
leaned an ounce here, a gram there. 
The several hundred feet of already 
thin-walled aluminum tubing that 
firmed Condor's wings and fuselage 
were thinned even more* — chemically 
etched to lighten their weight, Vern 
managed to reduce the canard air- 
foITs weight considerably by pains- 
takingly machining %-inch~squ&re 
spruce stringers untit their walls 
were a bare Via-Itich thick. Condors 
slimming was carefully calculated to 
preserve a margin of strength. 

Meanwhile, every day and almost 
every weekend, we’d trial- fly Condor. 
For me, that meant getting up at 
5 a,m r so as to he out at Shatter 
airport, with Condor wheeled out of 
its hangar and flight-readied, by 
6:45 a.m. Local wind turbulences 
were such that we had little more 
than an hour and a half each day 
when Condor could be safely flown. 
Roughly, the safe-fly time slot was 
between 6:45 and 7 ;15 a.m. 

Light breezes like hurricanes 

If the wind gauge showed higher 
than 2 mph, we didn’t fly. Breezes 
much higher were like hurricanes to 
the fragile Condor. They made pedal- 
ing difficult and maneuvering some- 
times impossible. Besides, the Kre- 
mer rules decreed that, "all attempts 
(for the record) shall be made in 
still air.” This was to prevent any 
man-plane from getting a wind as- 
sist. Of course, by Kremer-rnU) def- 
inition* "stiff air'* could be any tiling 
up to 10 knots — not very still 

Accidents* despite all our precau- 
tions, not only imperiled Condor's 
success but, at least once, threatened 
the now $40,000 man -craft's very 
survival Just a month before its 
historic flight. Condor was nearly 
done in by a crop-dusting biplane 
which shared the same area of 
Shaffer’s airport. The cropper’s 
takeoff, although fully a quarter 
mile down the runway, caused a 
shotgun-loud turbulence that sheared 
off Cawdor's left wing. 

But Condor hud been designed to be 
quickly repairable. Some new wing- 
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support piano wires, a new foam- 
plastic leading wing edge, the Mylar 
akin re- ironed to flying tautnesg (to 
do it, Vern Oidershuw used his wife's 
eiqctrk kitchen iron), and Condor 
was ready to fly again. — sometimes 
only minutes after some misfortune. 

Then, scarcely two weeks before 
my record flight, it happened. Candor 
crashed. On that flight I had Cmidor 
ivide open — doing 10-11 mph, at 
least— when a line suddenly let go, 
wiping out the pitch control Condnr 
pitched uncontrollably nose up, 
stalled, shuddered, then dived steeply 
for the ground. We hit hard. The 
impact threw me, my feet still 
strapped to the pedals, on my side. 
People came running, thinking I was 
hurt. I wasn't. Hut Condor was in a 
coma. The crash demolished much 
of the fuselage, including my pilot’s 
compartment. 

Flying nine days later 

Nine frantic days later we had 
Condor put together again and fly- 
ing, Luckily, or perhaps with premo- 
nition, we T d already started to build 
a spare fuselage, this one even 
lighter than the smashed one. 

Then, on Aug, 22* I came within 
a wink of making it. With the Royal 
Society's official observers on hand 



as witnesses and an NBC -TV crew’s 
cameras filming it, I powered Condor 
completely around the Hreiner cir- 
cuit. Hut just short of the finish 
line I misjudged the final marker's 
height, I thought I had altitude 
enough to pass well over it. Perhaps 
it was overconfidence or plain ex- 
haustion. Whatever the cause, I was 
two feet too low. 

For a long while after I landed, 
I slumped in Condor's stifling cock- 
pit, numbed by the knowledge I'd 
come so close. Still, I'd kept Condor 
aloft 7 minutes, 23 seconds — a rec- 
ord for man-powered stamina and 
flight. 

The next day, Aug. 23, I told my- 
self I was going to make it. Sur- 
prisingly, despite the previous day's 
grueling failure, I felt rested. I’d 
had nearly six hours’ sleep. Fd got- 
ten up at 5:15 a.m., drunk a glass 
of lemonade (the only food or drink 
Td allow myself before flying), and 
headed out for Shafter airstrip. 
Fortunately* the weather was still 
holding right despite it being nearly 
7:30 a.m. I signaled my outriders: 
*“ Ready!" 

Legs churning, I revved Candor 
up to takeoff speed — 110 rpm. Mo- 
ments later, she lifted. We were air- 
borne. 



With one eye on the airspeed in- 
dicator in front of me and the other 
straining to see the course’s start- 
ing 10- foot- high marker through 
the plastic windshield, 1 pushed the 
canard control stick to climb. At 
the name movement, I twisted its 
grip into a right turn, go as to 
circle north around the marker, then 
head southeast to finish the course's 
more than mile-long figure-8, 

victory at last 

Pedaling to hold altitude, the ca- 
nard airfoil out front my only visi- 
ble "horizon," I fuught a strategic 
delaying action: to pace my pedal- 
ing, conserving my strength for the 
final turn and climb. Then it came. 
After passing the halfway mark, 1 
began to sense it— the onset of 
fatigue. Vaguely, I was conscious of 
the ground moving below me, of the 
outriders trailing alongside, of the 
pedals’ incessant clacking. 

Numbed by exhaustion* I kept 
pumping furiously, my left hand 
sweaty on the stick. Then 1 saw* it 
coming— the course's final marker. 
Suddenly we were up — and passing 
over it, I eased downward, toward 
a landing centuries in the achieving* 
Together* Gnssnmcr Condor and I 
had tbwn into history. W 
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ELECTRONIC MODEL RAILROADING 

fConfrflued irQfti pagfl JOS ) 

it gives momentum effects anti 
smoother start?. The latter are ob- 
tained because the transistor circuit 
has better voltage regulating char- 
acteristics and because it generates 
pulses that overcome friction and 
magnetic motor cogging effects, 

True-actioo throttles 

Realistic starts and stops are sim- 
ulated in transistorized controls 
called tine-action throttles, Linn 
Weatentt, editor of Mmiet Railroader 
magazine, was one of the first to de- 
velop a tru e-action throttle circuit 
Weatcott'a TAT IV transistor throt- 
tle circuit has become o classic mod- 
el for many others to follow. Many 
hobbyists have built the throttle and 
several companies offer kits for 
building it. One Is Tri-Delt So- 
phisticated Electronics. Tri-Del t 
offers a kit of printed circuit board?, 
heat-sink and other components. An 
enclosure is not supplied, however 
— you build the parts into your own 
control panel. 

Recently, Heath has offered an 
updated version of the TAT IV 
throttle in kit form. It is func- 
tionally the same as the original cir- 
cuit, but some of the transistors have 
been replaced by operational ampli- 
fiers, Other additions to the basic 
circuit include electronic overload 
protection as well as the versatile 
switching features mentioned earli- 
er, The kit comes with circuit board, 
components and cabinet. 

As the throttle is advanced* pulses 
appear at a rate of about -10 per 
second. The pulse width of each 
pulac Is about 2 ,5 milliseconds. The 
wheels of the locomotive begin to 
turn — so slowly you can hardly see 
them move. As the throttle is moved 
farther, a slowly increasing d.c, 
voltage is applied to the track and 
the train slowly accelerates. The 
gradually Increasing voltage is 
caused by charging a capacitor in a 
timing circuit. 

The circuit has a starting voltage 
adjustment, As the voltage Increases 
above the starting voltage setting, a 
squelch circuit causes, the starting 
pulses to decay away. This is done 
because the pulse? tend to cause 
noise and motor heating. When the 
train reaches running speed, it is 
operating on pure d.c*, causing the 
least motor beating anti noise. 

Slow stops 

When the throttle is pushed to off, 
the train will continue to run or 
drift at a very slowly decaying speed 
as the capacitor gradually dis- 
charges, simulating the inertia of a 



massive train. The brake circuit dis- 
charges the capacitor through a re- 
sistor and simulates the stopping of 
a heavy train. Several braking rates 
are available on most controllers. As 
the train slows almost to a stop, the 
squelch circuit reapplies the pulses 
and aids in producing a smooth stop. 

The throttle includes a voltage 
compensation circuit and a load com- 
pensation circuit, The voltage com- 
pensation circuit senses train 
current. When the train attacks a 
hill, its current increases. The volt- 
age compensation circuit detects the 
Increase and realistically slows the 
train as it climbs the hill. When the 
train descends a hill, the circuit 
causes the train to increase Its 
speed. The voltage compensation 
circuit has a alow response time. 
The load compensation circuit has a 
fast response time ; otherwise, its 
operation is similar to that of the 
voltage compensation circuit. It 
senses montentary loads on the mo- 
tor caused by gears binding, tight 
bearings, or wheels being cramped 
in track switch work. It responds in- 
stantly and momentarily increases 
the voltage to allow the motor to 
overcome the extra load. The result 
is a smoother-running locomotive. 

Other types at throttles 

Another type of t rue-action throt- 
tle Es marketed by Fyffe Electronics, 
The Fyffe throttle applies d.c. pulses 
to the track. The amplitude of the 
pulses is 12 volts. As the throttle 
m advanced, the width of the pulses 
is increased* causing the motor to 
pick up speed. A d.c, bias is gradu- 
ally added to the pulses until pure 
d.c. is applied to the track at full 
speed. The rate of acceleration is 
timed by a timing circuit as in the 
other throttle. The throttle also has 
an inertia-simulating brake and is 
supplied with an aluminum cabinet. 

Power Systems, Inc., produces an- 
other type of tru e-act ion throttle 
with a smooth start. Its circuit 
starts the train with half-wave rec- 
tified d.c. pulses at GO per second. As 
speed is increased, the voltage pro- 
gressively converts to full- wave rec- 
tified pulses. A pulse -production 
circuit senses the speed setting and 
controls the conversion from half- 
wave pulses at starting speed to 
full-wave at full SEieed. A current 
limiter circuit senses overloads and 
limits current to a safe value. Load 
compensation is used to yield smooth 
operation and allow several locomo- 
tives coupled together to run at the 
same speed without jerking. 

Controlling 10 trains at one time 

Operating two or more trains on 
one track used to involve splitting 



the layout into blocks or segments 
of electrically isolated track. Tog- 
gle or rotary switches let a chosen 
power pack be connected to each de- 
sired block. Each operator connected 
his pack to the block his train was 
going to enter and disconnected it 
from the block he had just left. This 
system has long been used on most 
layouts, but now electronics allows 
multiple train operation without 
breaking the system into blocks. 

The system* originally known as 
A strive, was developed by General 
Electric and is now pffered by Al- 
phatronica. Constant a.c, voltage of 
16 to 24 volts at GO hertz is applied 
to the track. The a,c. acta as a car- 
rier for signals used to control the 
train. The control is by short, high* 
frequency pulses superimposed on 
the carrier. Position of the pulses 
with respect to the carrier waveform 
and the length of a burst of pulses 
determine the direction and speed 
of a locomotive, Frequency of the 
pulses determines which locomotive 
will respond. 

The Alphatronics system can con- 
trol 10 trains simultaneously, A 10- 
channel transmitter and a matching 
receiver for each channel are used. 
One receiver is tuned so it responds 
only to its signal, controlling the 
motor speed in its particular locomo- 
tive, Constant a.c, voltage applied to 
the track can also be used to light 
lights in trains at constant intensity 
and to serve as a carrier for speed 
and direction control .signal?. 

Six-channel operation 

Janssen Enterprises sella a Ger- 
man-made system similar to the Al- 
pha tronics system except that two 
frequencies are used for each chan- 
nel — one forward and one reverse. 
The transmitter has six channels, 
allowing six trains to be controlled 
simultaneously. Miniature receivers 
in the locomotives trigger solid- 
state switches that control train 
speed and direction* A steam sound 
generator can be added to each lo- 
comotive to simulate the chuff of a 
steam engine. A whistle can also be 
added. As with other command sys- 
tems, this features constant-inten- 
sity lighting by the a.c. carrier, . 

Constant-intensity lighting 

Lights in mode] locomotives be- 
come bright when the engines run 
fast. Since this is hardly like proto- 
type operation, we go to electronics 
for an answer. Two methods are 
used to obtain constant -intensity 
lighting: diode, drop and supersonic 
frequency. 

The diode drop method w based on 
the fact that the voltage drop across 
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Why it may be cheaper 

to spend a little more 
for a new John Deere 
ChainSaw 



Choo$e from 5 all new John Deere 
Cham Saws, ranging from lig hi weight 
to professional models 



Nothing Runs Like a Deere 



If you know anything about John Deere, you 
know we never cut corners on quality. 

So our new chain saws, like most 
John Deere products, cost a little more than 
some others. 

But consider what you get. 

An isolated engine on 40V, 50V, 60V 
and 70V saws absorbs vibration, makes 
your cutting job easier and less tiring 

A sprocket-nose gusdebar with chisel 
or semi-chisel chain that chews through 
even the hardest of woods. (You'd be 
surprised how quickly "bargain- priced" 
saws bog down when the going gets tough.) 

Quality design and workmanship that 
helps keep John Deere Chain Saws running 
trouble-free. 

A powerful air-cooled engine. An automatic 
oiler, And, on V series" saws, extra safeguards 
tike: a molded plastic handguard . a special 
"chain-catch" to protect you if the chain should 
break . . .and a thrattle/trigger interlock lever that 
must be held down before the chain will engage. 

Few manufacturers put so many pro-quality 
features into their saws. 

Granted, it may cost you a few dollars 
more now. 

But chances are you'll save money 
in the long run 



For free folder, write John Deere, Box GS, Moline, IL61 265. 
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ELECTRONIC MODEL RAILROADING 

(Con ti rruo ti from naofl J 70} 

it silicon diode ta about 0.7 volt. Two 
diodes connected in series have a 
constant drop of about l.-l volts. If 
the dio{lca are connected in series 
with the locomotive's motor, the mo- 
tor acts as a voltage-dropping bal- 
last. As the voltage is incifeased, the 
motor increases in speed while the 
voltage across the diodqa stays at 
about l A volts. 

If a 1.5-volt light hulb ia con- 
nected across the diodea, it will 
Eight brightly for all motor speeds. 
When the train is stopped, enough 
voltage ia applied to keep the lights 
tit. but not enough to run the train, 
A second pair of diodes ts needed to 
light the lights when the train is 
reversed. Modcltronics offers a 
ready-made headlight regulator 
module to connect to the motor. 

Pacific Fast Mail makes a con- 
stant-intensity unit using a transis- 
tor to drop the excess voltage, A 
regulator circuit, it uses the diode 
drop method to apply a constant 1.4 
volts d.c, to the lights, Since it does 
not require a motor connected in 
series^ it can be used to control pas- 
senger-ear lights, too. 

The second method uses a super- 
sonic frequency generator to supply 
power to the lights. This generator 
is a power oscillator-amplifier de- 
livering a sine wave signal of from 
kilohertz up to several hundred 
kilohertz to the track. At these fre- 
quencies, the reactance of the motor 
Causes little of the signal to go 
through the motor. Lights, on the 
other hand, light at full brilliancy 
independent of train speed. 

Realistic sound off acts, too 

In their never-ending quest to 
make their railroads realistic, model 
railroaders have added sound effects, 
too. Three methods are now used. 
One sends audio signals through the 
track to a speaker in the train. An- 
other sends a modulated carrier sig- 
nal to a receiver in the train, A 
third has the sound-generating elec- 
tronics mounted in the train. 

Pacific Fast Mail (PFMi markets 
a system that sends audio signals 
through the track to a locomotive. 
It makes the sounds of leaking 
steam, safety valves popping, chuff- 
ing (synchronised with the wheels), 
whistle and bell. It also includes a 
transistor throttle with momentum 
effects and a constant-intensity light- 
ing circuit. All sounds are generated 
in the unit and sent through the 
track to a speaker mounted in the 
train, usually in the locomotive tend- 
er. 

The constant-intensity lighting 
172 POPULAR MECHANICS 



+■ 



t 










circuit generates a 300-kilohertz 
signal that lights the train's lights 
and tells the electronics when to 
generate a chuff of steam. In a steam 
locomotive, the chuffs occur four 
times for each wheel revolution. In 
a model locomotive, a cam-operated 
switch closes four times for each 
revolution of the wheels. Each time 
it closes, it connects a capacitor 
across the track that puts a heavier 
load on the oscillator in the lighting 
circuit. A detector senses the addi- 
tional load and turns on the chuff 
generator. 

The chuff generator has a volume 
control a ltd a control to vary hiss 
pitch, A cutoff control determines 
the duration of chuff. The chuffs 
stay at nearly constant lengths for 
any cutoff setting. As the speed in- 
creases, the chuff sounds start to 
blend into the roar of a speeding 
locomotive.. By adjusting controls, 
the sounds can simulate the effects 
of climbing or descending hUla, 
starting heavy loads, or drifting at a 
constant speed, 

Electrons produce chuff and hiss 

The chuff and hiss circuits create 
sound with, a white noise generator. 
One method used is to break down 
a semiconductor junction in a tran- 
sistor or diode. The breakdown is 
controlled ao the semiconductor is 
not destroyed in the process. During 
the breakdown, electrons tend to 
avalanche, some hitting others, caus- 
ing electrical noises. When the re- 
sulting noise is amplified, it sounds 
like rushing steam. 

The PFM system also has whin tie 
and bell circuits. The whistle can be 
varied in pitch and intensity by con- 
trols on the panel It can be made to 
wail like the steam locomotives of 
old or, by setting another switch, to 
give the sound of steam blowing off 
or of popping safety valves, Bell 
sounds are generated by h distorted 
square wave with a decay effect. 
Controls turn the bell on or off and 
regulate its rate. 

A system that generates sound 
and modulates a 150-kilohertz car- 
rier H manufactured by Fyffe Elec- 
tronics. It includes the Fyffe throttle 
described earlier, a whistle circuit 
and a chuff circuit, The carrier sig- 
nal Is uaed for constant-intensity 
lighting ami for synchronizing the 
chuff as in the PFM system. 

Instead of sending the audio sig- 
nal through the track, the carrier 
is modulated and sent to a receiver 
in the train. This makes the circuit 
immune to audio frequency electri- 
cal noise generated by the motor, by 
pulse circuits in power packs, or by 
other sources, A cam-operated switch 
finely torn to p§SP 174 } 
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can be used to synchronise the chuff 
with the wheels. 

The system also provides a circuit 
that can automatically vary the chuff 
rate without a synchronizing switch, 
it monitors the voltage applied to 
the train and increases the chuff 
rate as voltage increases. The re- 
ceiver and speaker can be mounted 
in the locomotive or in a boxcar. 

The whistle oscillator has controls 
that vary sound anti pitch to allow 
realistic blasts and wails. The sound 
is transmitted to the same receiver 
in the iocomotive that is receiving 
the chuff sounds. The unit also has 
a brake squeal circuit. The brake 
squeal automatically turns on when- 
ever the brakes in the throttle cir- 
cuit are applied. 

The chuff or exhaust circuit con- 
trols can vary the chuff volume to 
simulate climbing or de sc ending 
hills. A switch puts the circuit 
into an automatic mode that senses 
the delay in the throttle circuit and 
varies the sound accordingly. 

Self-contained sound 

The third type of system generates 
sound in the locomotive. Modeltronics 
sells self-contained,, battery-powered 
systems for steam and diesel 
locomotives. Again, the steam ex- 
haust sounds are synchronized by 
a cam-operated switch. An automatic 
self-adjusting exhaust control, regu- 
lated by engine power, causes the 
exhaust to get louder aa the locomo- 
tive works harder. When the train 
starts or climbs a hill, the exhaust 
barks loudly. As the load levels off. 
ao does the chuff. The sound system 
is normally mounted in the loco- 
motive tender. If the tender is too 
anuill, it can be mounted in a car. 

Since the unit is self-contained, it 
can be used with any type of throt- 
tle, because pulses generated by the 
throttle will not interfere with it. 
The unit is E>owered by a mini-sized 
battery. As voltage to the track is 
increased to run the train, circuitry 
allows power to be taken from the 
track, thus increasing battery life. 

Modeltronics also sells diesel and 
turbine sound systems. The diesel 
sound unit can simulate the sounds 
of various types of dtesels with or 
without turbochargers. When the 
turbocharger type Is used, the turbo 
whihe can be adjusted. When the 
locomotive id idling, machinery clat- 
ter can be heard. When track voltage 
id increased, circuitry detects it and 
causes the whine to increase and the 
clatter to become less audible. The 
whine also varies as the locomotive 
accelerates, The unit uses no bat- 
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teries, but gets its power from the 
track. 

The turbine sound system is simi- 
lar except that it gives the sound of 
pressurized escaping exhaust from a 
steam or gas turbine locomotive it 
is simulating. Again the sound is 
controlled as the engine accelerates 
or decelerates. The unit requires a 
miniature battery for power. Also 
available are diesel horns. 

Computers to If reaf speed 

A recent addition to model rail- 
road electronic circuits is Harney 
and Associates' model railroad speed 
computer, in old-time speed indica- 
tors, arbitrary speeds ivere simply 
labeled at fixed settings around the 
speed-control throttle knob. But dif- 
ferent locomotives and trains re- 
quire differing amounts of power, so 
the speed readings w^ero rarely ac- 
curate. 

The Barney control, however, op- 
erates on a completely different prin- 
ciple, A train going 60 scale miles 
per hour moves B3 scale feet in one 
second. In one quarter of a second, 
it wilt move 22 scale feet. The speed 
computer uses two fiaira of photo- 
cells and lights spaced 22 scale feet 
apart. 

When a train passes the first pho- 
tocell, jt starts a timing circuit. 
When the light to the second pho- 
tocell is interrupted by the train, the 
elapsed time from the timing circuit 
is obtained and the speed computer 
circuit is actuated. Results are dis- 
played on a digital readout mounted 
in a model building. Digital inte- 
grated circuits convert the time 
measured to scale miles per hour 
using the conversion factor men- 
tioned above. One model can be used 
with HO- scale trains where 3.,T mil- 
limeters on the model represent one 
scale foot. Another model is designed 
for Q and S-scale trains where % 
inch and Yvi inch represent one scale 
foot respectively. 

A look at the future 

Model railroaders have started to 
use digital integrated logic circuits 
to control signals on their layouts. 
Some have even added circuitry to 
the algmil systems to allow trains to 
be automatically controlled. The 
logic circuits keep track of a train's 
location and automatically apply 
power to the blocks of track the 
train will operate on. Another recent 
trend is the use of radio-controlled 
trains— like R. C model planes anti 
boats, Some model railroaders are 
even contemplating using micro- 
processors to control trains. If your 
bag is electronics and you like trains, 
model railroading electronics may be 
just what you’re looking for. EW 
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MOTOR’S easy “2-step” repair method helps you 

F X ALMOST ANY PART OF 
ALMOST ANY CAR...FAST 




OTHER GREAT MOTOR MANUALS— YOURS ON 10-DAY FREE TRIAL 







MOTOR Aulo Rep a if 
Manual— Early Mode 
Ed! -on H aid -1c- find 
repair facts ort U.S. 
cars 1966-T972 
1,104 pp. St4 95 



MO TOR Au I o £ n gi nes 
and Electrical Sys- 
tems How lhey work 
71 2 pages, 1,300 
pictures. S 13.95 



MOTOR Foreign Car 
Repair Manual. 
Covers 2 >1 popular 
■mper!:: late 6Q’$ tp 
early 70's. 864 pp. 
*16 95 



MOTOR Truck Repair 
Manual. Truck. 
Camper pick-up, van 
and recrbalional 
vehicles 19&G-77. 
1A00 pp, *21.95 



Do tune-ups, overhauls, brake 
adjustments— on 1,800 U.S. mod- 
els, 1973-1978. 

You just can't make mistakes 
wilh the 2-step method in the new 
1978 MOTOR AUTO REPAIR 
MANUAL: 

l r Pinpoint the problem with our 
special Trouble Shooting section, 
2. Fix it fast and right, whether 
you're an amateur or "pro," with 
our 3,000 "How-To-Fix-lt" pictures 
and plain-talk directions. 

Auto repairman's “blbte" 

Every job included, from front 
ends to points, is covered in detail 
for 1,600 car models of more than 
1 00 series of American-make cars 
-1973-1976. More than 1,400 
over-size pages, over 55^000 
specs, thousands of illustrations, 
diagrams and charts— it's the 
F'meaL' of 300 official shop 
manuals. 

You get service data on Trans- 
missions, Carburetors, Brakes, 
Universale, Ahern store, Ignition 
Systems, much more. 

No wonder It s called the 
"bible"by so many auto repairmen, 
with 7 Vk million copies sold to re- 
pairmen, service stations, the U.S. 
Armed Forces and car owners. It's 
the help you need to fix almost any 
part of almost any U.S, -made car 



right the first time. And save time, 
work, money! 

Send No Money 

The Manual costs $14.95, but 
we ll send it to you for 10 days' 
FREE trial so you can see for your- 
self how it makes auto repairs go 
quick and easy. Use it. If not com- 
pletely satisfied, return it and owe 
nothing. Mall coupon today. 



TRY IT FREE FOR 10 DAYS 




Yours as a gift just for 
accepting our free trial offer 

MOTOR'S Hi-Poricrmanco Tuning 
Guide, for more performance from 
eny car. Guidance on carbureiioe. 
ignition, compression cams, 
suspension gear ratios. etc. 64 
pages, worth $2 95. Keep I) even if 
you return your order, 




r, 



Mail to:: MOTOR BOOKS, P.0. Box 2318. FO R. Station, New York, N.Y. \m2 

Please reserve in my name (ho Manual^) I hove checked below tor t0-dav Iroo iriai. when 
pre$s ryng are completed in mid-November. Also include my tree Hi- Performance Tuning 
Guido If i am not 1QQ% satisfied, I will return Ihe Manuals) wi'h no obligation., hooping 
the Hi -Performance Tuning Ouide in eny base, ir I keep she Manuals ) I will pay the price 
shown below, plus handling charge in 3 equal monthly install mania. 






I n MOTOR Auto Repair Manual. 1 $73-78 Models (1 1 130) $14. $5 
| □ MOTOR Auto Repair Manual, 1 966-72 Modal 3 {% 1 1 55) $14,95 
□ MOTOR Auia Engines and Electrical Systems (t 1023) Si 3.95 
I M MOTOR Foreign Car Repair Manual (11114) $19.95 
] : I MOTOR Truck Repair Manual, 1366-77 Models (11031} *21.95 

Print Name . .. 



Address 

City State Zip 

■ Signature. . j 

□ Full paymeni enclosed. MOTOR absorbs handling charge. 

| □ Bill me m 3 moMMy Installment, plus handling charge. [IT ordering £ or more manuals, 

I lull paymonl Is required.) 

All orders subject to publisher's acceptance. OMer available lr> Continental: U.S. only. Allow 
^^4-6 weeks for delivery. j 
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HOW TO PICK TRACK GAUGE 

I Continued bam p age W7) 

deJigh-l and, In fact, fs a product of former 
watchmakers, a factor also reflected in 
Its comparatively high price, While infrigu- 
mg, it r a more attractive to miniaturists than 
true modal railroaders — and it certainly 
isn’t for children, Elaborate multi track 
layouts with sprawling storage yards and 
complex switching would be impractical 
to operate in a gauge of such diminutive 
size. But a few shod lengths of track laid 
out on a mantelpiece or other display 
area, incorporating those old-time nostal- 
gic European locomotives and coaches, 
could crealo a handsome scene indeed. 

How much apace do you need? 

The accompanying diagram shows I he 
minimum space requirements for a basic 
oval layout in all five gauges, This is im- 
portant to study when selecting a gauge 
to suit your needs. Note that neither G nor 
O will fit on a standard 4 by B-foot sheet 
of plywood, a commonly used base for 
many beginning layouts. An HO-gauge 
layout will just barely make II but not by 
much and will have lo be kepi simple. One 
"our is to buy a table-tennis top, which 
measures 5 by 9 feet, This will give you 
just enough extra space to accommodate 
an O-gauge loop and a good deal mors 
HO trackage, but it slill won’t handle a 
G- gauge layout, 

The big space-wasters in any gauge 
are, of course, the curved end sections 
that permit a train to go whizzing cotv 



tinuously around an endless loop— a very 
satisfying sight, especially for youngsters. 
Model railroaders faced with limited 
space resort to several l ricks to minimize 
this problem. One is the so-called "dog- 
bone 11 layout which, as its name Implies, 
is simply an oval — or series of concern I ric 
ovals — squeezed together in the middle. 
Besides saving space, ihe arrangement 
offers other benefits; Bunching Ihe tracks 
together at the center gives easier access 
lo derailed trains and aclually tends to 
make a simple layout look more compli- 
cated than it really is. 

A variation on this is the L-eheped lay- 
out, which is essentially a dog bon a bant 
around a corner of a room. Another 
space-saving arrangement is '’point-lo- 
point” operation in which tracks run par- 
allel in a straight line along a wall, often 
on a board not much wider than a book- 
shelf. Trains shuttle back and forth from 
one and lo the other but can't turn around. 
While this Isn't likely lo excite the young- 
er set, it is favored by many railroad buffs 
who feel it more closely approximates 
true prototype operation — real trains, after 
all, don't go whizzing around in circles. 

Don't throw your train a curve 

A final point to bear in mind when se- 
lecting a gauge is that some scales — moat 
notably HO and N — offer a choice of sev- 
eral different degrees of track curvature, 
HO, for instance, has fixed-curve I rack 
sections from 1 5-Inch !□ 22-Inch radius. 
Using short-radius bends can compress a 
layout into loss space, but can also pose 



problems. Express trains cannot move 
through sharp bends at high speed with- 
out danger of derailing. Also, some longer 
locomotives and passenger ears can't ne- 
gotiate such tight turns at all. 

A general rule of thumb is to use She 
gen lest possible degree of curvature bn 
high-speed main-lino tracks and to run 
your passenger trains on these. -Shorter* 
radius curves can be used on branch 
lines, sidings and yard tracks where trains 
will be moving more slowly and will more 
likely consist of short switch engines and 
freight cars. The same applies lo turn- 
outs, which also come in several degrees 
of curvature. 

Space light? Use ‘shorty' care 

If space limitations dictate that you 
must use short-radius track, buy the so- 
called "shorty'' type of passenger cars. 
These are made slightly shorter than true 
scale length especially to negotiate tight 
curves, While not quite "prototype" in ap- 
pearance. they look reasonably realistic 
and will save you a lot of derailment 
headaches, 

Some gauges — 0, HQ and N — offer 
flexible track sections that can be curved 
lo suit your particular needs. These are 
handy for creating "easements'— vari* 
able-radius curves — and for making con- 
nections where fixed-lerglh track sections 
just won’t fit. But avoid the temptation to 
force them into excessive bends or you'll 
wind up with the same old bugaboo — de- 
railment. Keep your trains — and 1 your hob- 
by — on the track.”JCen Brooks 



Introducing the first 

g rofesskmal-style welding rig 
irthe do-it-yourselfer. 




It's the new BemzOmatic 0X5000 Oxygen Cutting/Weiding Torch, 

And it s unique. 

Like a professional rig, the 0X5000 uses a combination of 
oxygen and compressed gas in separate cylinders. It s 
the only do-it-yourself rig that lets you control the 
fuel flow. 

And like a professional rig f the 
BemzOmatic 0X5000 can cut, 
weld, braze and solder. It even 
lets you do the work of 
a professional 
repairman. 

The BernzOmatic 
0X5000 offers the added 
convenience of one-tip 
cutting and welding, it lights with 
one spark and can be turned off 
at any time. There are no hoses to 
crimp or break, no filters to clog 
plus you have a choice of either 
propane or Mapp gas. 

Get the professional welding rig 
that lets you do more yourself: the 
BemzOmatic 0X5000, How at your 
BemzOmatic dealer. 



BERnzQmatiC 




far over to yean, Jotufi No, 1 18 he* let th# 
ilandar-d by which alt other iiovn are Mt41- 
tirtd. ny irnttatiopi) and modi liEotkn) kd*<r. 
Ihe 1 1 8 it-il l can't be improved upon Wood 
burm from 1c beck like a cigar Large area* 
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Available in dark green enamel cr matte 
black, wUh traditional Norwegian. bat-rein h 
ad 11 tot Wwdburnif'l RrtnurcB Guide. 



KRI8TIA ASSOCIATE 

Home Office 

843 f««l Avenue (FM1 2; 

P.O.&an. 1118 
Portland, Waine 04 IQ* 

Wiidwett Office: Edina, Minnwala 
Weilern Office: Portland, Or»(fin 
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Create & 

Family Treasure 

Riuld ont of our ejujiitssite 
^ranrifnther clocks. Create a 
rest converifllion piece and 
ikmilv helHanm, Kits are 
Red-i-Kut. ea-sjMo- build, 
Hemi-aoBembled of wild i 
in. kiln dried mahogany, 
cherry or walnut, Tubular 
hell ur Wesl minuter rod 
chilncs. Spun brass finddex- 
Diana Lyn-yr Lady Flonen- 
Line pendulums. St-nd $£ 5{.t 
fur set of three plans* 
AMERICAN CLASSIC* 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plus full color 
descriptive literature, :md 
specifications on all kits 
and movements. Est, 1916 
KUEMFEL CHIME CLOCK 
WORKS A STUD 10 „ £1195 
Minnetonka IlSvcl,, P.Sl-12 
KhcHmot. MN afiTil . 
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BUILD YOUR OWN 
WGDO STDVE 



JJacst common 50 or 55 flillQft tt««l 
barrel and readily avail- 
able ilOfih (roe male- 

rt*l*. Li W hl wflhiir B 

only. Tafcss tyg Ickgn. 
Wllr bum all night. 
Order now and be 
ready lor fues u-herT- 
ages Compels In- 
ulrucltcni leal 54.50 
poatpaid. Send check 
m o n » y order to 
COLEMAN PRODUCTS, Route 3, 

Liwmi(.f, K|fl|H 1 M H <. 




Stop COLD FEET 
Put special reflecting inner- 
soles in your shoes. 

Will not crowd your toes, 
1 pr $3, t 2 prs. $5,50, 3 prs, $$> 
ChecK - Money Order * No C.Q.D. 

SILVER SOLES tro* 

HITCO Box set 
little Compton 
ft. I. 02837 

Size needed 



HEAT YOUR HOUSE 
WITH YOUR FIREPLACE 



RrduEt or -ellmlrttE* 
yeur healing bill by add- 
ing a Forced Air Crate 
Ifl your hieplaer. The 
coils, hem j t Inal t tire 
product in (vtn flaw &f 
hot llr brcwl ne out at 
floor level, n a I id Hill 
heavy duty unit at a Irq 
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You get more training and 
equipment for your 
money with 

NRI’S new 
si nail engine 
reoar course. 



When NRl's educators created 
their new Small Engine 
Course, they made sure that you 
would gel an the too:s you need !o 
Irukib'H-i-ihpQl *and mu nlain two-cycle, four- 
cycle, diCfiel, oulbourd. ;lir Or w&IOi-COOlQd 
engines And, itiey packed ihe couise wHh 
practical training io help you cash in on ihe 
opfjortumlies available m this fast-g row- 
ing field 

Only NRI supplies you willi an Engine 
Component Kit designed lor training, 

Hands-on experience comes quickly wilh the 
NRI Small Engine Repair Course. Along wilh 
the bile -sue lessons fully illusnaled, you 
receive all the Com parents ol a versahle 
3W HP Clinton Engine Using NRI Power-On 
training principles, you assemble the com- 
plete engine. lt> u&e in your workshop cr la 
install at a profn on am? or your rirsi jobs 

Where other courses g*ve you inexpensive 
hand tools, NRI includes with its tramrng an 
inddcfjw? tachometer, professionaJ volt oh.m 
merer, forquo wrench, vaiVe spnng compres- 
sors, ring compressors, and all the? 
wrenches and specialized tools you need to 
Stew your Own repair shop 



TwO courses available. 

The ao-lesson Basic Repair Course covers 
the theory and practee of small engine 
Oper^on and repair including 'utmcai on, 
igoliion. cooling, and starting systems. You 
specialize in professional lawn mower and 
other lawn -and garden equipment repairs-, 
You learn in depth wilh up id ID tim&S 
as much in formal ion provided as m competi 
tive courses 

With NRTs 45-lesson Master Repair Course, 
you move inlo more advanced training Les- 
sons cover chain saws, mimbikes. mopeds. 
Duiboard engines. snowmatHies, goH cartg. 
all. ter rain vehicles, welders, generator sets, 
and other mduslrial equipment plus $ix 
lessons on motorcycle repairs. 

You ream ihe specific engme requirements 
lor power take-offs, charging system 1 :, electn 
cal syslems, eto. Practical working knowl- 
edge of clulches. lorque converters, trans- 
missions, and other drive train parts gives 
you the prolessionels' edge 

You gat more training and mor* equip- 
ment lor your money wilh NRI. 

NRI is the unquestioned leader in technical 
homo iram-ng, wiih more than a million stu- 
dents in Ms over si* decades or instructional 
service. The oldest end largest school of ii* 
kind m the country. NRt offers you export 
help every step Of the way You H move 
ahead at your own speed, earning as you 
lb?am, Wl ;n smaM eng me repairs for your lam 
Hy (fiends, and neighbors. 

Send tor the free catalog and discover hew 
big your luture can be in smalt engines, no 
salesman will can. ir ihe coupon has been 
removed, wnie la MRl Small Engine Sohoot. 
3939 Wisconsin, Washington. 0 G 2001 6 . 




Nfll SCHOOLS 
McGraw-Hill Continuing 
Education Center 
393.9 Wisconsin Avonuo j 
Washington 0 C 2001 e j 

Please rush me th^ one free 
catalog I have checkesj 
I understand there i& no 
oblation. No salesman will call 




SMALL ENGINE SERVICE A REPAIR 

COURSE - Basic and Master Courses 
L AUTOMOTIVE MECHANNUS 
Basic and Masler Coursea 
AiR CONDITIONING, REFRIGERA- 
TION. & HEATING COURSES 
T' electrical APPLIANCE SERVICING 
CS. ■COMMUNICATIONS 
COLOR TV -'OLMOfl APHONIC STEREO 
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NEW ERA IN HEALTH CARE fcoflfjitu&d from pagg ggj 



blood pressure. Beyond that point, 
no sounds will be heard because the 
pulse is no longer impeded. 

Blood pressure is recorded as the 
systolic number followed by the dia- 
stolic number — for example, 120/80- 
( Verbally, this is referred to as 
12.fi over 80, ) The numbers repre- 
sent millimeters of pressure. A 
reading of 120 systolic pressure 
would indicate that the force of the 
blood pulsing through the artery 
would raise a column of mercury 
120 millimeters. 

Normal readings 

Systolic blood pressure also repre- 
sents the maximum pressure in the 
artery when the heart muscle is 
contracting. Between contractions, 
there is a minimum level of pressure 
jn the artery and this pressure is 
diastolic. Pressure measurements of 
from 110/60 to 140/90 usually are 
considered normal, according to the 
A.M.A., although other factors must 
be considered in making .judgments 
about the state of a person's health. 
And because individual blood pres- 
sures can vary from day to day or 
from morning to evening, a single 
reading on a sphygmomanometer 
dial should be considered only a due 
to true blood pressure. Physicians 
who encourage people to take their 
own blood pressure believe that 
home readings, properly taken over 
a period! of time, will reflect more 
accurately the person's actual aver- 
age blood pressure than a single 
reading in a doctor's office, (Also, 
readings taken in a doctor's office 
can appear higher than normal if 
a patient is nervous.) 

Blood pressure gauges with a dial 
usually are guaranteed for five to 
10 years but tend to lose accuracy 
over a period of time and should be 
checked at least once a year against 
a mercury-column device. These also 
can give false readings, but are the 
most reliable. 

Some electronic sphygmomanom- 
eters measure blood pressure with- 
out the aid of a stethoscope. One 
features a microphone built into- the 
arm cuff. It detects the blood move- 
ment — "Korotkoff sounds"— and 
translates them into systolic and 
diastolic readings. In some models, 
a red light flashes when the critical 
levels are reached. Batteries operate 
these devices and must be up to par 
to insure accuracy. 

Stethoscope can be handy 

An ordinary stethoscope, also 
handy for checking vibrations and 
other sounds in automobile engines 
and other mechanical devices, can 



be purchased for about $5 to 610. 
Professional stethoscopes, with high- 
er sensitivity for body sounds, coat 
upward of $30, While most are sim- 
ple, rugged instruments, defect® can 
develop. Most common problems are 
cracked diaphragms and deteriora- 
tion of the tubing. 

For anyone interested in an elec- 
tronic stethoscope at prices start- 
ing above $100. such instrument® 
are available with transistorized 
circuitry and volume controls that 
boost ordinarily inaudible sounds to 
hi-fi levels. At least one model, in 
fact, is equipped with receptacles 
that allow connections to tape re- 
corders, amplifiers or speakers, 

Electronics and liquid crystals 
have even moved in on the old- fash- 
ioned fever thermometer. Battery- 
powered electronic thermometers 
sense body temperature through a 
thermistor that can be inserted into 
the mouth, the rectum or an armpit- 
The thermistor measures tempera- 
ture variations through electrical re- 
sistance changes; electronic cir- 
cuitry converts the resistance meas- 
urements into a Fahrenheit or Cel- 
sius meter reading. Such thermom- 
eters can be purchased from mail- 
order sources or in certain depart- 
ment stores for about $15 to $20, 

Liquid-crystal thermometers 

Encapsulated liquid crystals that 
can indicate differences between 
normal body temperature (98,6* F. 
or 37* C.) and a fever can be ob- 
tained from mail-order houses sup- 
plying scientific equipment. Plastic 
sheets containing the crystals also 
are sold through regular consumer 
sources. They display the letter "N" 
(for normal) when applied to the 
skin or "F" for fever)* Liquid crys- 
tals in Mylar sheets are sensitive to 
temperature changes of approxi- 
mately 3 lS Celsius and the changes 
are displayed in colors that shift 
from red through orange, yellow 
and green to blue as the tempera- 
ture rises, A one-foot-square sheet 
of the temperature-sensitive liquid 
crystals costs about $5, 

The small strips that indicate 
normal body temperature or h fever 
have been advertised for approxi- 
mately $2 for one or $4 for four. 
The old mercury thermometer, still 
used in some hospitals and doctor's 
offices, costs around $2 and is cali- 
brated to read a range of from 94 4 
to 110" F. or from 33* to 44 a C, 
Each change of rmths of n degree is 
indicated by a short line along the 
temperature &c&le< When Using a 
mercury thermometer, it's helpful 
to remember the basic design of the 



device. The numbers indicating tem- 
perature are marked along u ridge 
which also serves as part of a mag- 
nifier through its convex shaping. 
The rounded opposite side of the 
glass tube is coated with a reflective 
surface that is intended to make it 
easier to find the mercury column. 

Body temperatures between 97.6* 
F. and 99’’ F. are not important; 
normal temperatures may vary that 
much between morning and evening. 
Fevers usually begin above 1Q(T F. 
Skin temperature can vary from 85° 
to 95* F. because of such factors 
as local blood circulation patterns 
or layers of fat beneath the skin. 
Rectal or oral temperatures are re- 
garded as most accurate. Rectal 
temperature readings are recom- 
mended for small children who may 
bite the thermometer and swallow 
mercury. 

Using art otoscope 

Families with small children may 
want to invest in an otoscope, avail- 
able at prices from about $15 to $30. 
Otoscopes are used for checking the 
health of ears. Youngster® occasion- 
ally develop ear infections, painful 
wax accumulations and problems 
from stuffing small objects into the 
canal. 

An otoscope is somewhat like a 
pen-sized flashlight with a lens on 
one end. The Jena is In a funnel-like 
speculum which is inserted into the 
ear can hi, A battery-powered light 
illuminates the canal leading to the 
eardrum and the Sena magnifies the 
image. Any irritation, wax accumu- 
lation, or foreign object in the ear 
will be clearly visible. 

In using the instrument, it is 
helpful to pull tho external ear as 
gently as possible in order to 
straighten the canal. The speculum 
should be moved forward slowly and 
carefully, making sure that the ob- 
server can see what is ahead of tho 
tip. In a normal ear canal there may 
be n small accumulation of cerumen, 
nr ear wax f ranging in color from 
yellowish-orange to dark brown. In 
acme eases, the canal may be 
blocked by it and the speculum will 
show nothing. If there is no plug, a 
viewer will see smooth pink walls 
of the ear canal with the pinkish 
or pearly- white car drum at the end. 

It may be difficult to examine the 
ear canals of a small child who 
struggles. If the youngster lunges, 
the otoscope can damage the ear 
canal or the eardrum, so it is beat 
to have a second older person hold 
the child's head steady while the 
speculum. Is inside the ear canal, 

Tn, removing wax from the ear 
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canal, water used to irrigate the 
canal should be close to body tem- 
perature. Water that is too cold nr 
warm can trigger a dizzy or fainting 
apell when directed into the ear 
canal. If there is concern about the 
condition of the cerumen or a foreign 
body in the ear, washings can be 
caught in a basin for examination 
by a doctor. 

Attachments far Water Pik 

Traditionally, a syringe is used 
to irrigate an ear canal in order to 
flush out waxy plugs or foreign 
bodies. However, a recently invented 
device can be attached to a Water 
Pik teeth -cleaning appliance. The 
attachment directs three jets of 
water into the ear canal in an al- 
ternating, gently pulsating pattern 
that racks out a wax plug. Because 
of the design of the tip of the ear 
irrigator, the water jets do not 
produce pressure directly on the 
eardrum but rather along the sides 
of the ear canal. Exit channels for 
the water guard against buildup of 
undue pressure against the eardrum. 

Other devices have been developed 
for Water Pik equipment for nose 
and throat irrigation. Warm water 
with salt added, or plain warm 
water, is directed into the irritated 
or infected area at a steady pulsat- 
ing rate and at a regulated pressure 
that does not damage the sensitive 
tissues lining the nose or throat. 
Some doctors favor training patients 
to use the new devices at home for 
relief of symptoms of nose or throat 
infections, rather than such alterna- 
tives as nose drops, gargling or using 
salt water irrigating contraptions. 

The Water Pik devices for self- 
treatment of other than dental 
problems were demonstrated at the 
Jt577 convention of the A.M.A, by Or. 
Murray Grossan of Los Angeles, a 
physician-inventor who also has de- 
veloped biofeedback equipment and 
a Hydro Pulse machine that works 
somewhat like a whirlpool bath for 
muscle treatments, except that the 
water is pulsed through a cuff at- 
tached to the arm or leg. Since the 
water is in a closed system, it does 
not contact the skin directly. The 
frequency of the pulsations can be 
adjusted from one per minute to 
six per second to give leg muscles 
a range of stimulation equivalent to 
walking gently for a distance of 2fl 
feet or walking vigorously for 10 
miles. 

Biofeedback equipment 

Riofecdback equipment is avail- 
able from the same stores and mail- 
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Don't be left out in the cold. Now's the time to warm up with a "Thrifty- 
Fifty"— the portable, low-cost orl-ffred Reddy Heater that delivers 

50.000 BTU's of warmth. Enough to warm up any two car garage or 

large workshop. And it runs up to 10 hours on one filling of low-cost 
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hour! It’s lightweight and easy to operate. Just 
plug into any standard grounded electrical 
outlet for instant heat. 

Along with the ‘ Thrifty-Fifty" Ihere s a 
Reddy Heater' for every healing need, from 

30.000 to 150,000 BTU's. For bigger jobs, 

Koehring has a full line of portable, oil-fireef 
heaters, both vented and non-vented ranging 
up to 600,000 BTU's. And every model is 
equipped with an exclusive flame-out 
control 

See your local hardware store or home 
center today, or write Dept PM£ for 
more information. 
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order houses that offer other medi- 
cal device to the genera! public. 
Prices range from around 5J&0 for 
basic bio feed back monitors to ^"i00 
or more fur sophisticated profes- 
sional types of equipment. 

One advantage of biofecdback 
equipment is that it enables a per- 
son to become aware of physiologies] 
functions he did not sense or did not 
recognize previously, For example, 
your stomach could be producing an 
f4hnorma]]y high levei of gastric acid 
without your immediate awareness 



Mind control 

Regulation of the body by pure 
mind control, snmetimes called op- 
erant conditioning, seems to work 
simply by rewarding a person with 
improved health. In other words, an 
individual who can learn through 
operant conditioning to lower his 
average blood pressure does not need 
to be reassured by a beeping tone or 
Hashing colored light. And the ob- 
jective is the same through either 
approach. 

Eio feed back equipment generally 
involves monitoring of the alpha or 
theta brain waves of an individual 
and in the treatment nf medical 
problems alpha waves are the most 
important wince they indicate a state 
of relaxation, In one study of faio- 
feedbuck efforts to control heart 
rates, atop asthma attacks, and low- 
er blood pressure, scientists found 
that the alpha wave patterns of the 
patients were approximately the 
same as those recorded from the 
brains of Zen monks during periods 
of meditation. 

However, most Western minds are 
gadget-oriented and Americana find 
it easier to learn control of bodily 
functions with biofeedback equip- 
ment. Yogic and Zen masters attain 
their ability to reach this state of 
operant conditioning through rigor- 
ous practice sessions. Westerners 
usually do not have the time to 
devote to serious operant condition- 
ing. Also, through years of associa- 
tion with EKG, EEG, and other 
electronic equipment seen In hospi- 
tals and doctors" offices, Western- 
ers seem better able to relate to 
the more tangible evidence of body 
functioning that comes from a black 
box attached by wires to electrodes 
on the skin, Rio feed hack equipment 
may not be necessary, but for many 
Americans, the results are more 
believable. W 



of the condition, Ry using electronic 
biofeedback equipment that produces 
an audible tone or a flashing light 
when the gastric acid activity in- 
creases, you can learn to control that 
bodily function through relaxation 
or some other technique so the sig- 
nal diminishes when stomach acid 
diminishes. 

Biofeedback equipment functions 
through sensitive electronic detec- 
tion and amplification devices that 
pick up bruin waves, changes in 
body temperature and so forth as 



transmitted through the skin. They 
serve as a sort of electronic crutch 
that helps people with certain physi- 
cal complaints to learn to control 
body functions by consciously guid- 
ing the flow of electrical impulses 
associated with that function, Some 
patients afflicted with irregular 
heartbeats, for example, have 
learned to control their heart rates, 
speeding up slow hearts, slowing 
down rapid hearts, or reducing the 
frequency of premature heart mus- 
cle contractions. However, it should 
be noted, the same or similar effects 
can be produced without electronic 
equipment as the Yogic masters of 
the Orient have lieen aware of for 
centuries. 
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HOW TO USE A JOINTER 

f Continued item pa$& 119} 

burn and render the blade useless. 
Since grinding is only necessary 
when the cutters are in rough shape 
(nicked or chipped], honing at regu- 
lar intervals will generally maintain 
the sharpness required fur home 
shop activities. To do it, partially 
cover a fine carborundum stone with 



Taper jointing 




Long boards Are tapered using two passes. 
Pint pass la made starting at the mark. 




First pass is continued out to the board's 
end. Pencil lire Indicates desired leper. 




Second cut is started at the far end of 
board and proceeds tor full board length. 




For short la pars, place taper start over 
knives; use a bfock to support front end. 




Never push ehorl toper laid cutters; 
Instead, pull board from other side. 



paper (to save the table surface) and 
position it on the front table as 
shown in the photograph on page 
117, 

After disconnecting power, rotate 
the cutterheud until the stone rest s 
flat on a knifed bevel. Cl amp the belt 
to the stand mo the head cannot turn 
and hone cutter by stroking the 



Chamfer jointing 




Far slopped chamfer, lower boSh tables, 
butt work against carefully located block. 




Push work through to the atop block, back 
up slightly, raise end, remove workpiece. 




Jointer is groat for Chamfering corners 
of I hefty blocks Id be turned on lathe. 



stone lengthwise along the cutter. 
Du the nante number of strokes on 
each knife. 

To sharpen and joint knives to n 
true cutting circle, the edges must be 
jointed while the head is revolving. 
To do this, the stone is placed on the 
rear table and the jointer is turned 
on. A stop block securely clamped to 
the front table i« a must or the 
stone will be drawn forward by the 



spinning cutter head *see photo on 
page 117). 

Jointer basics 

Remember to cut hoards oversize 
to equal the amount to be removed 
on the jointer. For example, if you 
want a board exactly 4 in, wide and 
plan to joint both edges, rip the board 
4 l 4 in, wide and set the jointer to 
cut to a depth of % in. One pass on 
each edge knocks off in, and you 
will finish with a perfect 4-in-wide 
hoard. 

About taper join ling 

Tapering is one of the most impor- 
tant functions of the jointer. The 
easiest tapers are the short ones — 
that is. lengths shorter than the 
front table. To do it, the front table 
is lowered the desired depth and the 
stock placed on the front table, 
against the fence, in such a manner 
that the board is on the rear table at 
the start of the cut. From this atti- 
tude the work is simply poshed for- 
ward through the cutters. 

To cut long tapers, it is necessary 
to do some arithmetic. The basic rule 
to remember is that the stock must 
be divided into a number of equal 
divisions — with each division slight- 
ly less than front-table length. In the 
photos we divided a 2ft- in. hoard into 
two divisions of 14 in, each (’because 
the jointer's front table is 14^4 In*). 
Since a ;, *-in. taper was desired, the 
front table was set to a depth of Tim. 
in. ami two cuts were made. The first 
one starts at midpoint as in the 
photo on page 178; the second cut 
runs the full length of the board. 
Any length of board can be handled 
in this fashion — a 48 in, board, for 
example could be marked off in four 
12-in, divisions, 

Short tapers are best handled by 
pulling the work over the knives as 
in the photo on page 178, When the 
cut is set Lip, the front table is low- 
ered the desired depth and the stock 
is plated on the table so the point at 
which the taper is to start corner 
over the knives. The board is pushed 
down until the end contacts the front 
table. 

The other end is hanging free 
over the outfeed table. Here a block 
is slipped in place to support the 
workpiece, (At this stage, the 
jointer power is turned off.) Mark 
the position of the block and brad it 
to the workpiece so it can't move, or 
clamp the block to the table, 

Before cutting any taper# on a 
finish project or piece of expensive 
wood, try a couple on some scrap 
wood to perfect your skills. W 
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in phert evurydsy Enansii 

Sand no money. .,Ju*t fill 
out and mail your Free- Book, 1 ' 
Frw-IVIal ColpOTt Iqdey! 



FREg BOOK/ 
FREE-TRIAL COUTON 



J to'XWppH^trritandlni wMillrXkd* 

J Ui li-i pltaXIOH'l 'iJj. J 

3 >wum0p~.e|i MX tDMt 

i CC 36 j 

* Q AVftfc *S®W ' 

1 1 * mntaP 4 .mw«a 

1-tawMW Srn*Cd *t | 



INVENTIONS WANTED 
fOR MANUFACTURERS 
Wt dtvilcp ygur lfivwit|on*.l(ltii for 
patrrt|inp T (, sail to manufattu rerv, 

* Senri jor Free ini’fintiqn ^ 

LICENCED- PRDFE-SSICN AL PATENT EHClNtER 
NVA Mil FACtU A£ h T flEFRLSEHTLTIVE 
II. S. FATE IT OFFECE F 3 RNER. iCiMIHII 

OEORGE SPECTOR 

B E FT. at. WQOLlTCiKTH BLC6., MEW vgHt. IT. l&DOT 







WORK GLOVES 

ili'drjp l.failwr Palm Wnrli dl<i¥* 

■.iptli Sifi-iy luff 

*| 65f*aih 

ilihlmum -jpiila# n P*it fin- Jfl.IKT 

piDu^ el.Bl> rn>nL. d. Ii.'mU CE l lripl# , t - r1 
i,! -nr- H'ULhImH (Jh-.-t I ml NLirl'nit uf 
IrMIVI-H . St5f 

SAP ft GLtT'l't cd. 

1ft Chtp rj Av* 0*1*1, P 

WllMblhfy dT O* T l>4 ^ 





The INCREDIBLE 

ILLUSTRATED 

TOOL BOOK 



SAVE ; 85 */, 

GOV’T SURPLUS 
-rf MEW EQUIP'T 



Lilli lb lr. Hxbiiblh a 

I, p -Cud a 4«S5I 



BECRtT Nt* tNvCNTIPN 
PROTECTION AGAINST UDROLaPS AND FIPR 

At ^ V'fli iifruNI to ■ ’ii H t your bii.m-p wllh r*-*r wrtbin 
ru..-, Ih jiihIiU-, Wrtllhijt hi "RAPE TOl'". L ’M.>h 
Vi'i'tl 1 *'A^sAl.'r.T VOL^Y 1 ami Thv ISACPS ■ CT- 
AI.AlLP.1 kYstk’it will lr‘1 *»U lUlulV I --I ..>■■!■■ J ■ -U- ^HliT 
'-iiur limlnii I ( bl U SAKP: up NOT .MAFE, [warn 

1-lirW .i iitr; FAlii T r*n i-- n^rmnl In iwm ailrwil 

HI lining (.Ml*). K'-lnl Hiri.lHp, r'lM-rt i.p nb'^Tiey r>r4*T. 
i .r-, iiIhii I ., ■ ill ■ .i 111. A J-TLhL nnr'Mi- A julilli ^" A WP 
'll vii .'I n ( HiVI flip S TIAI llAl'ki-l PAlAILbl ILkf'lJRT 
nlnmn |ni.lni|<w| iui him. 1 In nnnkp vrint m'.-i\ f-Olll F'lLiinl 
ilirm *](..1cm Tnr imijr i>rr»(in*.| I n. |Rv I, liihb iimlrrC lirti. 

Tawltr Alarma. I'tJ IT- a lllin4.|-!». Ij.i Amd-'h 
I' ahf. MM I C Fwala* Alafina l»YT 



j FORTAtLE STEAM CLEANfft 

fl*ai*i in ie **«*p4i 

' CLEAN: 

Eng inti, Air Fill err. Lawn mower t. 
I year guaranlea an fire bar, cal It. 
Uses liquid loop, propane fired 
Weight 1 2D (bi. An riilla ry pump re. 
q mrid ait law water p'etyjr®, 
WEUCG MFC. INC, , Dvpt, M-l 

ftc*hl Li><i-l4i[ 5. fic*i*n, Wv )■>□□■ 



IOIIIIIERFEII C 11115 

AUTHENTIC! FULL Slit MACHINED METAL MOOCLB 



■i nne. niu-o 

d*n, bn'L*. ,*£.r**m. tan* 

yfiiJ fclKr kill** hinJI n ihid .D**'I 

SAME SIZE 
and weight 
as THE ORlSmMSi 

adtti UCM IP not UeneiEPl 

357 POLICE MAGNUM 

wmaftwri* c«Mta at mhipw, ixiftae 
mrr iimli. |iMlta. twlna-oul i>l'r4*r 
wM-rlb barrrt, ftblnH Hud 

uiIemmInal ■ 

H t P LJ CA MOD RLB , INt "Lrl ' *1 " i ’ 

H» ILftTlRt lAN( . ALUANDIhA YlIHlHU JM H U.tA. 

Urxt n#l08 □ Sand FREE COLOR CATALOG 

Mp«i I* Q i*C U mmnPUfn Q Mb (h*t*w □ fluir * cue 



(HIT UL MUMHIIO OH TOUR CMft 
•UME : 

AbWirla ...I, 

Eirf/eTAfi/n* 



lfl4 POPULAR MECHANICS 










sv: POWER TOOLS 




1*1* 

lit 

« 

T«r* 



PUNS 

Full S4M 
Pfhfii 



■2 



T*.W5 

|> Ull. 



KITS FROM 
*31. *V TO |11S.V» 



FmEVtdJ In Wotklwodi. I'u| ->Ur KrLett£if. MMllillll lllill- 
IfilrtJ- ^I> hiui’hiLfiLl.'iK- liii Wi.-|JL|»(. 5-1B1P full IWUllft fl J3F- 
>ntM. Httji ■■s -ilep |i!niii. i.Yi, • i Till I irili- |h1Ll-fiii iIlvm, 

liiif» H*jfl ii 13 liii t*Wl i. j h i g. | r i ;1 i 1 1 !' atitjmi tiHil |tl&IU ,.i: i ■■ i L . 

‘LiLj.k'ir LchIiiI.‘i: i>r (cfn. Uif j"l-i i i.rjli i-: 

lillLlOM Bff.. me,; Utj! PM-11, II. Chirm. Mg. (3301 



WOODWORKERS! 



At Litt! A m um Nf h#i 

wnniHlirp ■>'*’#'<1 inv-w H 
turim 1W bullain* Lwlv Aimi'Cmi, trfw, 

w Ccn!«T^6r«y Amitum, idocki, ton tin, 

WDHPiCtLA 

ALLFWuCSSTNA^leBEBPmrt 
Pill! • n« Upi * iLArlhr* 

■ • rOqu* 'HWflioii * XKa 




Si* Ib^ULbFlR YUR ’I L>H flWlt Vi 00 
CuJi *rxf (orr-t'i wd*nir 00 



Tke Woodworker^ Journal 

«PT 5151 p DBQ.R VU nVF*AHjQHD, CT. 06 >J* 
V* .... H nn Um Hbotfu w fhwS Jo,mri tw dm |w 
|( eniMW lwb| Eaquu m my fE.DQ 
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Enjoy a roaring lire 
the easy way, with 
PM's Log Splitter 



There's an old adage which says ha who 
cuts and spills his own firewood is warmed 
by j| twice. What !l doesn't say is mat he 
who does could end up wilh an aching 
back, Slinging a sledge is plain hard work 
— even lor the guy with muscles. Bui with 
PM r s hydraulic log splitter. Ihe job of split- 
ting firewood becomes simple. Ail you do 
is work a lever and the machine does the 
rest— it's as simple as thslf 
You dan build this sp 1 1 tier for about 
S3 SO. and gel your money back in no time 
at all by splitting wood for yourself, your 
neighbors and others. The paris are easy 
to round up, iho 3-hp gas Angina can be 
salvaged irdm an old power mower and 
the I-beam can be picked up from a house 
wrecker. An easy-to-follow get of plans and 
instructions show you how to build II Send 
$B..g5 to Popular Mechanics, Dept. LSW, 
Bo* 1014, FLatfio City Station, N. Y. 1001 & 





TIME . . . 

Your most precious natural 
resource, It can't be bought, 
sold, traded, tent, earned, or 
ever replaced. 



We spend our time honoring yours. Send for 
our 197fi catalog. 100 pages of finishrd. clocks, 
kin and component*. The Aneii. most com- 
pr*h*n*ive selection in America, 



Docks and elegant gilts 

100 page catalog * , 75* 

Musk: Bo« Brochure 



CRAFT PRODUCTS 

Dept, or St. Charles, 111. 60174 




THE DOLL / «w 
HOUSE 
CATALOG 

Houwi & mipHirurn- -■ over “■ > _ j 

i ,S0d lie™ betajl*’! & Kikd to l" 

eetpsis T. Catalog JM 

DOLL HOUSE PLAN PACKETS 

«C«U H.2S 

S2lS Ranch Houw . .... $4 15 

M4 Uicrorian Hou-s* ,,»* 

*40 5w*t ChafcL $4 SS 

CRAFT PRODUCTS 

Dept S 9 St. Charles, 111 . 60174 




new 1978 Garden 
Catalog-FREE 

Featuring new exciting veg- 
eta bit and flower varieties 
for the home gardener. 

The new 184-page 
Burpee Catalog is a 
comprehensive planting 
and growing guide with 
over 1800 vegetables, 
flowers, fruits, shrubs 
and trees. Plus helpful hints from Burpee's 
horticulture 6* peris, on bow to have a more 
productive garden, Send for your free copy 
today, Will be maiJed to you in January 197fl, 

If you ordered from Burpee last year, 
you will automatically receive your Burpee 
Catalog in January. 




Purpr* SEf-7 C p 19f 7 



BURPEE SEEDS 

£15$ Burpee Bide., Warminster, FA 18974- 
or Clinton, I A 3J732; or Riverside, CA 92 502 
[Fl^ase mall to n-Ejrejt ad fiff-ss ,] 

YES. PLEASE S£*fl Mg TWE, 1978 SUflPEE GARDEN 
CATALOG fR£E. 

Harm . 



Addre» 



t Clly 



State 



(Plts» print) 



Zip 





CARPI T DETERGER 



umywi MLiVf DETERGER WALL DETERGES 

inff-TtMff-i stei-." .rr> ^ c. ^ : tm ~a, wctM 

This is no ordinary business opporlunity. tt 
otters you an income you may have th ought 
impossible— a business that keeps growing. 
With Von Schrader Deleters you provide a 
service e verybody needs -on- loealion clean- 
Eng ol carpeting or upholstery or walls. 
Every home and! building are potenliat cus- 
tomers. The equipment you use is the tinesl: 
{1) Von Schrader Carpel Deterge/ gives 
deep-level cleaning to carpeting! (?) Von 
Schrader Upholstery Deterge/ deans fabrics 
and synthetics beauiifully; (3J Von Schrader 
Wall Deterger cleans walls five limes faster 
than by hard. Start with just on$ Deterge r, 
if you wish. Then, as your business grows, 
you may want lo add the olher two and thus 
offer a complete cleaning service. You own 
your equipment— no fees, royalties, con- 
Ifaols. Work full lime or part time. Your In- 
vestment? it's so smalt you'll lind it hard to 
believe. What's more, we help you every 
step of the way, just as we've helped thou- 
sands of oiher Von Schrader Associates to 
financial independence. 



\ 

“You can PROFIT 

from the 
growing demand 
for on-location 
cleaning ’ 1 

■nan •S-J.Tj/aftliT 

^nssidflnt 




Free Booklet 

give* you lull inlormalioti 

Gel The Facts afacui your future 
in omlocalion cleaning. Bee how 
we-ll Von Schrader Delergsrs are 
built, how easy may operate. 

Eilul Sptelil RtEwdid M**- 
ngi Irsm Fund* ini SchnHr 

iq j*u inclii'dad. 



IWI SCHRHDE 0 Compaq 

1 0 tS* Place, Racine. Wiitona la 53403 |5 ! 

Pl&ate send complete rfilornnation on : 

Von Schrader Oeltrger*. (N q saleanvan wilt call) 

Rawa « 



| AMrm 



SiSL, 

Hal*. 






( as 



DECEMBER 1977 




